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AIR DEFENSE COMMAND... 


the defense that never rests! 


With a stern gaze toward the perimeter of the Northern Hemisphere, an eagle clutches 
a bolt of lightning symbolizing the strength and rapidity with which the U.S.A.F. 
Air Defense Command is prepared to fulfill its mission! Around the clock, for more 
than ten years, the men and women of the Air Defense Command have protected 
your home and country by bringing to life this symbol of the defense that never rests! 


PUBLISHED as A PUBLIC service BY CONVAIR « vivision OF GENERAL DYNAMICS CORPORATION 
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ICKERS. 


Airborne Variable Displacement 
Piston Type Pumps 


A NEW LINE of Vickers Variable Displacement Piston Type Pumps 
is now available for aircraft applications at 4000 psi pressure. These 
new pumps have the same exceptionally high overall efficiency as well 
as the many other performance advantages demonstrated by the 

3000 psi Vickers pump series throughout millions of hours of dependable 
airborne service. Flow characteristics and maximum recommended 
speeds are also the same for both series. 

An important feature of the 4000 psi series is a CONTAMINANT- 
TOLERANT DESIGN enabling successful operations in hydraulic 
fluids and engine lubricating oils with particle sizes up to 40 microns. 

Operation of airborne hydraulic systems at 4000 psi is finding 
increasing favor because it means smaller actuators and less fluid in the 
system . . . resulting in an overall weight and space advantage. 

Vickers 4000 psi hydraulic motors and fixed displacement pumps 
will also be available. For further information about 4000 psi 
pumps and motors, please write for Bulletin A-5219 or get in touch with 
the nearest Aero Hydraulics Division office listed below. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 





Acro Hydraulics Division e Engi: ng. Sales and = J 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIPORNIA «+ 3201 Lomita Boulevard 
Department 1462 «¢ Detroit 32, Michigan P.O. Box 2003 « Terrance, California 
fero Hydraulics Division District Sales and Service Offices «+ Albertson, Long Island. N. Y., 882 Willis Ave 
Arlington, Texas, P.O. Box 213 + Seattle 4, Washington, 623 8th Ave. South « Washington 5, D.C., 624-7 Wyatt Bldg. 
Additional Service facilities at: Miami Springs, Fla., 641 De Soto Drive 


. TELEGRAMS: Vickers WUX Detroit, TELETYPE: “ROY” 1149—CABLE: Videt 
OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Ltd.—CGreat West Road, Brentford, Middx., England 


ERS AND BUILDERS OF OIL HYDRAULI( EQUIPM NT SING 








SPEEDS UP TO 60,000 RPM PRESSURES UP TO 4,000 PSI 

















DESIGNERS, DEVELOPERS, MANUFACTURERS AND 

QUALIFICATION TESTERS OF AIRCRAFT AND MISSILE PRECISION 
HYDRAULIC, PNEUMATIC, FUEL, MECHANICAL AND PRODUCTS 
ELECTRICAL EQUIPMENT “te A DIVISION OF GENERAL METALS CORPORATION 


BURBANK, CALIFORNIA 
District Offices: MINEOLA + DAYTON + WICHITA 








AVIATION CALENDAR 





ov. 28—Fourth Convertible Aircraft Con- 
gress, the Franklin Institute, Philadelphia, 
Pa. 

Nov. 28-30—Snowbird- Soaring Meet, Harris 
Hill, Elmira, N. Y 

Nov. 28-Dec. 4—First Electronic Com- 
puter Exhibition and Symposium, Olym- 
pia, London, England 

Dec. 1-5—Annual Meeting, American Soci- 
ety of Mechanical Engineers, Hotels 
Statler-Hilton and  Sheraton-McAlpin, 
New York, N. Y. 

Dec. 2-4—Third Conference on Reliable 
Electrical Connection, sponsored by Elec- 
tronic Industries Assn., Dallas, Tex 

Dec. 3-5—Second National Symposium on 
Global Communications, sponsored by 
the Institute of Radio = arg and 
American Institute of Electrical 
neers, Colonial Inn, St. Petersburg, x4 

Dec. 3-5—Eastern Joint Computer Confer- 
ence and Exhibit, Bellevue-Stratford Ho- 
tel, Philadelphia, Pa 

Dec. 4-5—Ninth National Conference, Pro 
fessional Group on Vehicular Communi- 
cations, Institute of Radio Engineers, Ho 
tel Sherman, Chicago, II] 

Dec. 8—Symposium on High Speed Testing, 
sponsored by Plas-Tech Equipment Corp., 
Sheraton-Plaza Hotel, Boston, Mass 

Dec. 9-11—Mid-America Electronics Con- 
vention, sponsored by Kansas City Sec- 
tion, Institute of Radio Engineers, Mu- 
nicipal Auditorium Arena, Kansas City, 
Mo 

Dec. 17—22nd Wright Brothers Lecture, 
Maurice Roy on French aeronautical re 
search, Natural History Bldg., Smith 
sonian Institution, Washington, D. C 

Dec. 27-30—Fifth Annual Meeting, Ameri 
can Astronautical Society, Hotel Statler, 
Washington, D. C. Meeting will be 
held in conjunction with the 125th An 


(Continued on page 6) 
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APPLIED 
CRAFTSMANSHIP 
by LAVELLE 











Skilled personnel and advanced facilities combine at Lavelle 
to assure the high quality workmanship demanded in airframe, 
missile, jet engine and electronic components. 


With a long time background of experience, Lavelle craftsmen 
utilize modern equipment and new fabricating techniques to 
produce welded and machined sheet metal parts or assemblies 
made of stainless steel, titanium, nickel or aluminum alloys 
Lavelle fabricates weldments ... by resistance, automatic or 
manual inert gas, metallic arc and oxy-acetylene welding. 
X-Ray, Zyglo and Magnaflux methods of non-destructive test- 
ing are used to establish and control weld quality. 


You can depend on Lavelle craftsmanship to meet your exacting 
requirements ... on time... at reasonable cost. Call on Lavelle 
when you need the finest in specialized fabricating services. 


, , ff 
Write for illustrated brochure describing Lavelle’s services in detail © 


a, 
LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa., and Trenton, N.J 














TRANS-SONICS 


tc. 1.". 


PLATINUM TEMPERATURE TRANSDUCERS 


for measurement, telemetry, and control 


@ TEMPERATURES FROM —425 TO + 1832 F. 


@ ACCURACIES TO 0.1 F. 


———_— 


Type 2135 


1350 Series 


@ 5 VOLT OUTPUT 


@ PRECISION CALIBRATION 


@ HIGH RESPONSE SPEED 


BULB TYPE for corrosive gases and liquids 
1300 Series transducers are available in 
ranges from —400 F to + 1832F, feature 
1% accuracy, stainless-steel construction, 
and a time constant of less than 2.5 sec- 
onds in agitated liquid. Many standard and 
special bulb lengths are available. 


Type 2135 has +0.25 F accuracy and in- 
terchangeability over a range of O to 
+125 F. The platinum element is enclosed 
in a nickel-plated bulb, and the unit will 
withstand a working pressure of 4500 psi. 


OPEN TYPE for non-corrosive gases and liquids 


1350 Series transducers are available in 
ranges from —300 F to +600 F, with an 
accuracy of +1% full scale. The platinum 
sensing element comes in direct contact 
with the gas or liquid being measured, re- 
sulting in a typical response time of 0.2 
second in agitated liquid. 


Type 1321 is designed for extreme low 
temperature measurements, with special 
calibrations to —425 F. Operating inter- 
val is 30 F in ranges up to +250 F, with 
+1% accuracy. A perforated shield pro- 
tects the platinum sensing element from 
high flow rates. 


SURFACE TYPE for all kinds of surfaces 


These platinum temperature transducers 
can be installed by a variety of methods 
on any surface .. . flat or curved, metallic 
or non-metallic. The following types are 
available in ranges from —400 F to 
+1850 F: Cement-On, Weld-On, Tape- 
On, Thermopaper, Sub-Surface, and Sur- 
face Transferable. 


A five-point resistance-temperature calibration certificate at 0, 4, 4%, %4, and 
full scale temperature is supplied with each transducer. Custom designs for all 
temperature transducers are available on special order with accuracies to 
0.1 F. Write to Trans-Sonics, Inc., Dept.7, Burlington, Mass. for Condensed 
Catalog on Platinum Temperature Transducers. 


TRANS-SONICS 


Re 
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(Continued from page 5) 


nual Meeting of the American Assn. for 
the Advancement of Science. 

Dec. 27-30—Fifth King Orange International 
Model Plane Meet, Miami, Fla. 

Jan. 12-14—Fifth National Symposium on 
Reliability and Quality Control in Elec 
tronics, Bellevue-Stratford Hotel, Phila 
delphia, Pa. 

Jan. 19-21—1]th Annual Convention, Heli 
copter Assn. of America, Villa Hotel, San 
Mateo, Calif. 

Jan. 26-29-—27th Annual Meeting, Insti 
tute of the Aeronautical Sciences, Shera 
ton-Astor Hotel, New York, N. Y. Honors 
Night Dinner, Jan. 27. 

Jan. 27-29—Fifth Annual Radar Symposium 
(classified), Rockham Bldg., University of 
Michigan, Ann Arbor, Mich 

Jan. 27-30—15th Annual Technical Confer- 
ence, Society of Plastics Engineers, Hotel 
Commodore, New York, N. Y. 

Jan. 28-29—Fifth Annual Midwest Welding 
Conference,. sponsored by Armour Re 
search Foundation, Illinois Institute of 
Technology, Chicago, Tl. 

Feb. 3-5—14th Annual Technical and Man 
agement Conference, Reinforced Plastics 
Division, Society of the Plastics Industry 
Inc., Edgewater Beach Hotel, Chicago 

Feb. 12-13—1959 Solid State Circuits Con 
ference, sponsored by Institute of Radio 
Engineers Professional Group on Circuit 
Theory, American Institute of Electrical 
Engineers’ Committee on Electronics and 
the University of Pennsylvania, Philadel- 
phia, Pa 

March 3-5—1959 Western Joint Computer 
Conference, sponsored by Institute of 
Radio Engineers, American Institute of 
Electrical Engineers and Assn. for Com 
puting Machinery, Fairmont Hotel, San 
Francisco, Calif 

March 5-6—Flight Propulsion Meeting (clas- 
sified, Institute of the Aeronautical Sci- 
ences, Hotel Carter, Cleveland, Ohio 

March 8-1l1—Engineering meeting on the 
turbine in action, sponsored by Gas Tur 
bine Division of the American Society of 
Mechanical Engineers, Cincinnati, Ohio 

March 16-20—11th Western Metal Exposi 
tion and Congress, American Society for 
Metals, Pan-Pacific Auditorium and Am- 
bassador Hotel, Los Angeles, Calif. 

March 31-Apr. 2—Polytechnic Institute of 
Brooklyn’s Ninth International Sympo- 
sium. Subject: Millimeter Waves. Audi- 
torium, Engineering Societies Bldg., New 
York, N. Y. Co-sponsors: Department of 
Defense Research Agencies and Institute 
of Radio Engineers 

Apr. 7-10-1959 Welding Show and 40th 
Annual Convention, American Welding 
Society, International Amphitheatre and 
Hotel Sherman, Chicago, Ml. 

May 4-7—Fifth Annual Flight Test Instru- 
mentation Symposium, sponsored by the 
Instrument Society of America, Seattle 
Section, Olympic Hotel, Seattle, Wash. 

May 25-27-1959 National Telemetering 
Conference on Investigation of Space, 
Brown Palace and Cosmopolitan Hotel, 
Denver, Colo. Sponsors: American Rocket 
Society, Institute of the Aeronautical Sci- 
ences, American Institute of Electrical 
Engineers and Instrument Society of 
America, 
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ACOUSTICA research, in the exciting new field of ultrasonics, has developed a revolutionary fuel level! 
sensor that operates on the ultrasonic principle. Accurate to better than 1/64 of an inch, it has proved 
of great value in the missile and aircraft industry. It is unequaled for level determination in LOX 
kerosene, nitric acid and exotic fuel systems. The new Acoustica sensor is safe as a child's toy—there 


is no spark or radiation hazard whatsoever, no glowing wires. It operates instantaneously, consumes 
only milliwatts of power, weighs less than any other sensor made — just one ounce for the probe 
and six ounces for the remote control unit. Combined with appropriate airborne computors, propellant . 
utilization problems are greatly simplified " ‘ 


The Acoustica sensor is another example of Acoustica progress in ultrasonic research. Acoustica 

is the largest manufacturer of ultrasonic systems for cleaning, processing and instrumentatipn 

As the leader in the field, Acoustica can help you solve your problems in liquid level — | j 
systems. Your inquiry will receive prompt and careful attention 


ACOUSTICA ASSOCIATES, INC., 26 Windsor Ave., Mineola, N. Y. © 11517 W. Jefferson Bivd., Culver City Walif 
7 
t - 


ACOUS 


LEADER IN RESEARCH AND DEVELOPMENT OF ULTRASONIC SYSTEMS 








ANNOUNCING TWQ 


Space TECHNOLOGY LasBorRaTORiEs, INC. 


Space Technology Laboratories, Inc., previously a division of The Ramo- 
Wooldridge Corporation, became a separate company on October 31, 1958. 
Space Technology Laboratories will be directed by Lieut. Gen. James H. Doolittle, 
Chairman of the Board (after January 1, 1959); Dr. Louis G. Dunn, President; 
and Dr. Ruben F. Mettler, Executive Vice President. The other members of 
the Board of Directors are Robert F. Bacher, Head of the Division of Physics, 
Mathematics and Astronomy at the California Institute of Technology; James 
T. Brown, Vice President of the Mellon National Bank, Pittsburgh, Pennsylvania; 
and Samuel E. Gates, Attorney with the New York firm of Debevoise, Plimpton 


and McLean. 


Space Technology Laboratories has the largest professional scientific and 
engineering staff in the nation devoted exclusively to Ballistic Missile and Space 
programs. STL is responsible for the systems engineering and technical direction 
of the Air Force Tor, Artvas, Titan, and Minuteman ballistic missile programs. 
While it does not engage in production, STL performs experimental and analytical 
research projects in advanced space technology, including the fabrication and 
assembly of special equipment and the conduct of test programs. A recent 
example is the lunar probe project assigned to STL by the Air Force and the 


National Aeronautics and Space Administration. 


Space Technology Laboratories, Inc., plans to maintain a combination of 
technical competence and organizational strength appropriate to its special and 


continuing role in the important national program of space weapons development. 


Space TECHNOLOGY Lasorarories, INc. 


5730 Arbor Vitae Street 
Los Angeles 45, California 





EW CORPORATIONS 


Thompson Ramo Wooldridge Inc. 


On October 31, 1958, Thompson Ramo Wooldridge inc. was formed by 
the merger of Thompson Products, Inc., and The Ramo-Wooldridge 
Corporation. 

Thompson Ramo Wooldridge will be directed by J. D. Wright, Chair- 
man of the Board; Dean E. Wooldridge, President; Simon Ramo, Exec- 
utive Vice President; and F. C. Crawford, Chairman of the Executive 
Committee. The other members of the Board of Directors are B. W. 
Chidlaw, A. T. Colwell, J. H. Coolidge, H. L. George, R. P. Johnson, 
and H. A. Shepard. Each is a Vice President of the merged company. 

Thompson Products, Inc., has been for many years a large manu- 
facturer of components and accessories for the automotive and aircraft 
industries. In recent years, it has also been active in the fields of Missiles, 
Electronics, and Nuclear Energy. Thompson has concentrated on prod- 
ucts which require a high level of competence in engineering and pre- 
cision manufacturing. 

The Ramo-Wooldridge Corporation was organized five years ago to con- 
duct research, development, and manufacturing operations in the field 
of ‘electronic and missile systems having a high content of scientific 
and engineering newness. In addition to the work performed by Space 
Technology Laboratories, Inc., Ramo-Wooldridge has been engaged in 
major systems work in such areas as digital computers and control 
systems, communications and navigation systems, infrared systems, and 
electronic countermeasures. 

The merger of the two companies into Thompson Ramo Wooldridge 
Inc. is intended to provide an integrated team having strong capabilities 
for scientific research, engineering development, and precision manu- 


facturing. 


Thompson Ramo Wooldridge Inc. 


Main Offices * Cleveland 17, Ohio 
Los Angeles 45, California 
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VG 700 Starter-Generator Assembly—30 volt, 
200 Amps. 


High Performance Starter-Generators by BREEZE 


For critical applications in jet aircraft, 

these units serve the dual purpose of 

Starting the jet engine and providing 

the electrical power necessary to 

charge the ship’s batteries and operate 

the electrical equipment. 

These units are designed to military 

aircraft standards, have radio noise 

ters and are either blast cooled or : ns nent atone Sere 
self cooled. Vibration dampeners may : clutch at 60 Ib. feet maximum setting. Weight, 20 Ibs. 
be incorporated when required. : 





Our engineers will be pleased to fur- 
nish information on the listed units Rhionas siditin 

upon request and will submit engi- PortNo. | Rating Ton Oven aaerten 
neering proposals for special units, 


STARTER-GENERATORS — 30 VOLT, D.C. 


VG600 100 AMPS 4700/8000 rpm 3800 rpm 
vG700 200 AMPS 4200/8000 rpm 3700 rpm 


vG770 200 AMPS 3000/8000 rpm 2500 rpm 


BREEZE VG840 100 AMPS | 7300/12000 rpm 6500 rpm 


VG460 75 AMPS 5000/10000 rpm 4000 rpm 


CORPORATIONS, INC. 








BREEZE CORPORATIONS INC., 700 LIBERTY AVE., UNION, NEW JERSEY 
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aavanced BOMARG... 


acai, FREE WORLD DEFENDER 








s 


Now the most powerful AREA defen 
sive weapon in production, the United 
States Air Force BOMARC interceptor 


’ missile, built by Boeing, is being fur- 
4 ther improved. 
New, advanced terminal guidance by 
Westinghouse will assist in the capabil- 
ity of BOMARC II to destroy attacking 
enemy missiles or aircraft at ranges of : 
400 miles away from major cities and 
population centers—the largest AREA 
- of protection in the free world 


| Westinghouse 
AIR ARM 


7 DIVISION 
vou Caw BE SURE. «Westin ghou se BALTIMORE 





products that SEE 


by themselves... 


gives the Crusader EYES! 


... Airborne Radar 


The APS-67 Airborne Radar... designed 
and developed by THE MAGNAVOX COMPANY 
gives eyes that see by both day and 

night to the Crusader. 


The APS-67 delivers the utmost in performance 
and reliability for this Nayy Fighter... 

clearly demonstrating 

THE MAGNAVOX COMPANY'S ability to produce 
and work as prime contractor on a 

complex electronics project. 


ars OM Tens 
<: ) = a | “—- if THE MAGNAVOX COMPANY 
FORT WAYNE, I(NOI*ANA 


' 
COMMUNICATIONS RADAR DATA HANDLING ASW MISSILES 











Y 
aG The Maser is a microwave amplifier utilizing energy stored 
in a molecular or atomic system. Emission of energy is stimu- 
lated by the input signal. Masers operate at liquid helium 
w! temperatures and have low noise levels, approaching zero db. 





ent 


rs a university research laboratory} used LINDE tems, windows for higher power microwave tubes, spacers 
single erystal synthetic ruby (Al,O, with Cr.O, additive) in and supports in vacuum tubes, radiation pipes. It has strength 
a three-level solid state Maser. The ruby crystal was placed at elevated temperatures, melts at 2040°C., is hard, inert, non- 
in the M ser’s tuned cavity and a magnetic field of 4200 gauss porous, and can be sealed to metals and glasses. Sapphire is 
was a, -d. To bring electrons from a ground state into a per- available in the shape of domes, windows to 444 inches in 
missible higher energy level, a pumping frequency of 24 kMc diameter, rods and special configurations. 
was used and the Maser amplified signals at 9.3 kMc. For more information, write Crystal Products Department, 
LINDE supplies other crystals, including rutile, spinel, and LinDE COMPANY, Division of Union Carbide Corporation, 30 
sapphire. (Al.O,). Sapphire is used in infrared optical sys- East 42nd Street, New York 17, N. Y. 


- UNION 
+Maser Action in Ruby, by G. Makhov, C. Kikachi, J. Lambe, and “nile roy -V-1:118) = 


R. W. Terhune. “Physical Review,” Vol. 109, No. 4, p. 1399, Feb. 
15, 1958. 


“Linde” and “Union Carbide” are registered trade-marks of Union Carbide Corporation, 
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New Lord BTR Mountings provide all the 
advantages of elastomeric mountings, plus. . . 


e broad temperature operation 
from —65° to +300° F. 


e axtreme environmental resistance 


e excellent all-attitude 
characteristics 


e efficient isolation 
of frequencies 
to 2000 c.p.s. 

e high internal 
damping 


new BIR mountings” 


protect reliability of advanced 


aircraft components 


Achieving the high component reliability specified for 
today’s advanced aircraft often requires control of severe 
vibration, shock and noise. Special techniques, materials 
and systems must be employed to keep vital equipment 
within their fragility envelopes. 

Typical of the advanced materials required in mounting 
systems for the high-performance aircraft shown here 
are Lord’s new BTR Elastomeric Mountings. These broad 
temperature range isolators provide excellent shock and 
vibration protection under extreme environmental conditions. 
Incorporation of BTR mountings in the suspension system 
simplifies design providing maximum economy and 
assures better performance and higher reliability. 

Aircraft and missiles of the future will introduce new vibration 
and shock problems. Lord has the engineering background 
plus the research and production facilities to meet these 
challenges in mounting system design. 


For further information contact your nearest Lord field 
engineer or the Home Office, Erie, Pa. 


* PAT. APPUED FOR 
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F-102 “Delta Dagger”: 
Stabilizing equipment 
protected by standard 
miniature BTR Mountings. 





F-105 “Thunderchief”’: 
Specia! BTR Mount- 
ing system used with 
integrated electronic 
system. 





F-106 “Delta Dart”: Stabilizing equip- 
ment and transducer protected by 
Standard BYR Mountings ... standby 
Compass Mounted on special BTR bases. 





B-58 “Hustler”: Special 
BTR Mountings used 
to protect high- 
speed bombing radar. 








FIELD ENGINEERING OFFICES 


ATLANTA, GEORGIA - CEdar 7-9247 DAYTON, OHIO - BAidwin 4-035) 
BOSTON, MASS. - HAncock 6-9135 DETROIT. MICH. -Dlamond 1-4340 
CHICAGO, ILL. - Michigan 2-6010 KANSAS CITY, MO. - WEstport 1-0138 
CLEVELAND, OHIO - SHadyside 9-3175 LOS ANGELES, CAL. - HOttywood 4.7593 
DALLAS, TEXAS - Riverside 1 - 3392 NEW YORK, N. Y. - Circle 7.3326 
PHILADELPHIA, PA. - PEnnypacker 5 - 3559 
“Ww Caneda— Reitway & Power Engineering Corporetion Limited” 


LORD MANUFACTURING COMPANY - ERIE, PA. 




















EVEN AT VARYING ALTITUDE PRESSURES 


CERTI-SEAL, AMP’s all new moisture proof window connector, 
prevents moisture breathing at altitude. Tin plated copper rings 
are crimped over wire insulation to seal out vapers and fluids. 
Made for over 100 different insulation diameters in military 
specifications, CERTI-SEAL exceeds all specifications for: 


® corrosion resistance e tensile strength 
® vibration resistance e dielectric strength 
® flame resistance ® immersion tests 


Send for samples and literature from: 








> 





AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, 


PENNSYLVANIA 


A-MP products and engineering assistance are available through wholly-owned subsidiaries in: Canada e England e France @ Holland e Japan 
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Jet aircraft compressor blade produced by the Aviation Divisions of Kelsey-Hayes. 


precision blades for flight propulsion 


Superalloy blades, buckets and vanes—precision com-_ the special alloy metals that go into these and other 
ponents for rotating and static assemblies—are products of products demanding high tensile strength in the high 
the Aviation Divisions of Kelsey-Hayes. Kelsey-Hayes temperature field. Kelsey-Hayes Company, General 
also produces through its own vacuum melting facilities, Offices: Detroit 32, Michigan. 


KELSEY-HAYES 


Automotive, Aviation and Agricultural Parts « Hand Tools tor industry and Home 


18 PLANTS: Detroit and Jackson, Michigan; Los Angeles; McKeesport, Pa.; Springfield, Ohio (Speco Division); Utica, New York (Utica Drop Forge & Tool Division) 
Davenport, Iowa (French and Hecht Division); Philadelphia (Heintz Division); Clark, New Jersey (New Jersey Division); Windsor, Ontario, Canada 
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a Ryan Firebee } 


ee ES 


jet drone missiles § 


are flying longer, farther, & 


higher, faster on target missions— 
and more of them “live” to fly another day. 


For example, at Vincent Air Force Base 
recently, the 4750th Drone Squadron 
launched 44 Firebees in a row, which aver- 
aged one hour’s flight duration each. And 39 
of them—many after target “hits” —were 
recovered successfully for re-use! 

Other Firebee firsts: the one that completed 
19 missions; the one that flew 1 hour, 42% 
minutes; the one that made a flight 152 miles 
away from ground control and returned to be 
recovered in a pre-selected area; the drones 
that regularly fly target missions at Mach 9; 
and the production “birds” that have flown 
above 50,000 feet 

An elusive, pilotless plane, the Ryan Fire- 
bee is the most widely used jet target in train- 
ing operations the most realistic stand-in 
for “enemy” aircraft. That's why the Firebee 
is used as the target for such weapons as the 
Air Force Falcon and Genie; Navy Side 
winder, Sparrow, and Terrier; and Army 
Nike. That’s why the Firebee was the exclu- 
sive target drone used in the Air Force's recent 
Project William Tell to evaluate the combat 
readiness of America’s air defense system 





PLATE 


NOW... 
SUPER-STRENGTH 


IN ALCOA 


ALLOY 


7079 





MEETS CLASS A SNT ULTRASONIC SPECIFICATIONS 


GUARANTEED MINIMUM MECHANICAL PROPERTIES — 7079-1651 PLATE 


Alcoa alloy 7079, used as a stand- 
ard forging alloy for the last four 
years, is now available in high- 
strength plates for a wide variety 
of structural applications in the 
aircraft and missile industry. Al- 
ready successfully used in the 
Convair 880 commercial jet air- 
liner, the B-58 supersonic bomber 
and the Atlas Missile, production 
of this superior aluminum plate 
was made possible through Alcoa’s 
new fabricating technique. 
Available in thicknesses from 
3 in. to 6 in., alloy 7079-T651 
guarantees minimum mechanical 
properties in longitudinal, long 
and short transverse directions. 
In plates 3 in. or thicker, alloy 
7079 exhibits greater uniformity 
of mechanical properties, and in 
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addition possesses greater duc- 
tility than any other high-strength 
alloy. Alloy 7079-T651 plate is 
stretcher stress relieved 1% to 3 
per cent and may be machined to 
yield large parts with minimum 
distortion. 

Identified by the approved 
Alcoa inspection stamp, alloy 
7079 plate is ultrasonically in- 
spected to Class A acceptance 
limits of the SNT Airframe Com- 
mittee Report No. 1. 

Call your Alcoa sales engineer 
for additional facts about alloy 
7079-T651. He’ll work with you 
in exploring and adapting its 
many advantages for better and 
lower cost products. Aluminum 
Company of America, 1800-L 
Alcoa Building, Pittsburgh 19, Pa. 
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EDITORIAL 





How Research Investment 


About a year ago, when the Air Force canceled the 
North American Navaho missile development program 
after an expenditure in excess of $700 million, there was 
a great hue and cry in Congress, the daily press and by 
some timid bookkeepers in the Defense Department 
over the tremendous “waste” of funds on a_ project 
that failed to produce operational military hardware. 
Che example of the Navaho project’s $700 million was 
cited time and again to prove that what was reall; 
needed was not a larger military and development pro- 
gram but a more cautious investment of the funds 
already available. 

It is this lack of understanding of the genuine value 
of research and development investments and their pay 
off that has contributed more than any other single 
factor to the artificially slow pace of our military tech- 
nology development during the past decade. Research 
and development investments cannot be handled effec 
tively with the conservative 3% interest philosophy of 
a savings account. They must be handled as high risk 
capital, accepting the prospect of big gambles and some 
failures, to achieve the significant state of the art gains 
that are necessary to maintain military superiority and 
a dynamic economy. 

For the past century, the American economy was 
based primarily on expanding to the geographical limits 
of the continent and developing its natural resources. 
For the next century, the American economy must 
depend on the expansion of basic knowledge to new 
frontiers and the development of the resulting tech 
nologies. 


Navaho Dividends 


The Navaho program provides a perfect case history 
of how a sound investment in research and develop- 
ment pays tremendous dividends in basic new know! 
edge and technology, even though the original weapon 
goals are never reached. Far from being a tremendous 
“waste” of funds, the work on the Navaho project has 
paid large dividends in a wide variety of military weapon 
systems, ranging from nuclear submarines to Mach 3 
aircraft, and has planted the seed for important new 
dynamic elements to grow in the civilian economy. 

Let us examine the Navaho project in detail and 
trace the exact genealogy of its research and develop 
ment by-products into working hardware of the present 
and immediate future. The Navaho concept was hatched 
in the fading days of World War II when the first data 
on the truly remarkable German wartime research in 
supersonics, guidance and high energy propulsion was 
being siphoned from the ruins of the Third Reich. 

Because future developments in these key areas were 
only dimly perceived, the military specified only broad 
requirements for basic state of the art advancement. 
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As this development work bore fruit, it was possible 
to expand the military requirements of the Navaho 
system from its original low supersonic speed and 500 
statute mile range to Mach 3 and a 5,500 nautical mile 
range. Today, we find too many research and devel- 
opment programs cramped and hamstrung by too ngid 
military requirements and lacking the freedom required 
for broad advances offered by the Navaho project 
approach. 


Early Problems 


Che first problem was facilities. At the end of World 
War II there were no development or test facilities in 
this country for big rocket engines, Mach 3 aerodynamic 
designs or inertial guidance systems. The first propul 
sion research on Navaho consisted of firing small rockets 
using liquid oxygen and hydrogen peroxide in the park 
ing lot of North American’s Los Angeles division. ‘These 
experiments produced little data but considerable dam 
age to parked cars by fragments from exploding test 
vehicles. But out of this development need came the 
huge Rocketdyne facilities at Canoga Park and Santa 
Susanna on which virtually all large liquid fueled rocket 
development in this country has been dependent during 
the past decade. 

North American began work on a supersonic wind 
tunnel in 1946 designed for a 16 x 16 in. test section 
and a capability through Mach 3. This supersonic wind 
tunnel was the first of its kind to be built and operated 
by an individual company in the aircraft industry. li 
began running in 1948 and has been a valuable research 
tool for the last 10 years. Facilities for development ot 
gvro-stabilized platforms, extremely sensitive acceler 
ometers and accurate distance measuring equipment also 
were developed and expanded into what is now North 
American's Autonetics Division. 


Gaining Technical Experience 


Along with these facilities went the development of 
a capable technical staff to carry the program load in 
what was to prove to be a basic state of the art advance 
on the three technical fronts of aerodynamics, propul 
sion and guidance. 

A decade of research and development effort went 
into the Navaho program before the rapid progress of 
ballistic missiles dictated a cut-off to this line of air 
breathing missile development. ‘There will never be any 
Navaho SM-64 missiles in the inventory of the Strategic 
Air Command poised on launchers to strike potential 
enemies across intercontinental ranges. 

Doves this mean that the $700 million in taxpayers’ 
money spent by the Air Force on Navaho are a com 
plete loss? Certainly not! The dividends already paid 
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Pay Tremendous Dividends 


and looming in the near future show clearly the tre 
mendous return cranked into both military and civil 
technology by this research and development investment. 

In aerodynamics, the Navaho project charted a course 
to Mach 3, a current goal of both military and civil 
aircraft. The X-10 test vehicle developed for the program 
proved clearly the value of the supersonic wind tunnel 
work, 

Its basic configuration was never altered from the 
final wind tunnel model. It made 28 successful flights, 
hitting a peak of over Mach 2 without any trouble in 
the critical transonic range, and provided much of the 
supersonic aerodynamic data used in the GAM-77 
Hound Dog missile, the F-108 Mach 3 long-range inter- 
ceptor and the B-70 Mach 3 intercontinental bomber. 

As an added dividend, the recoverable X-10 test vehi- 
cles are now being used as the first supersonic targets 
for the Boeing Bomarc surface-to-air missile test pro- 
gram, and the 12 XSM-64 missiles are being used for 
further research in the RISE program (Research into 
Supersonic Environments) to develop additional data for 
the B-70 and F-108 projects, particularly for temperature 
and pressure data necessary for application of boundary 
layer control. 


Guidance Benefits 


Guidance development also was a long-term program 
that progressed from the first crude beginnings of early 
stabilized platforms through the X-1 system, the first 
inertial guidance system to fly in the U. S. (in 1950 
controlling a C-47), through the N-5 system used in 
the Navy's atomic submarines on their successful pio- 
neering voyages under the polar ice cap. Inertial guid 
ance systems that resulted from advanced component 
development for Navaho are also being utilized in the 
Hound Dog missile and a fighter guidance system, while 
the possibilities of more payoffs even farther in the 
future are not yet exhausted. Among the key inertial 
guidance components developed during the Navaho 
program are accelerometers sensitive from fifty one 
thousandths of a G to forces of 8Gs; paired and revers 
ing gyros to reduce drift errors; extremely accurate 
distance measuring equipment; and a daytime celestial 
navigation system to correct inertial guidance errors. 

A completely automatic and self-contained recovery 
system was developed and successfully operated in the 
pilotless X-10 vehicles that also can be applied to the 
development of automatic recovery systems for space 
vehicles. 

Perhaps the biggest payoff has come in rocket pro- 
pulsion where the early Navaho work has become the 
basis for all the high thrust liquid fueled rocket engines 
powering U.S. ballistic missiles today; the million-pound 
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thrust single chamber engine, and the million-and-a-half 
pound thrust cluster now under development for space 
exploration. 

First step in the Navaho rocket engine development 
was the 75,000 lb. thrust model developed as the first 
booster for the ramjet-powered cruise missile which later 
became the standard production engine for the Army's 
Redstone ballistic missile. With increasing range require 
ments for Navaho, the booster rockets were developed 
to a maximum total of 415,000 Ib. thrust for a cluster 
of three used in the final XSM-64 configuration. And 
from this development program came the rockets for 
the Army’s Jupiter and the USAF Thor and Atlas, all 
now in production at North American’s Rocketdyne 
division. These engines also propelled the first success 
ful U.S. satellites and all five lunar probes now sched 
uled. They also will be used in satellite reconnaissance 
systems and manned space exploration 


Manufacturing Developments 


On the manufacturing side, the Navaho configuration 
required circular structures that could not be machined 
so a chemical milling process was developed and pat 
ented by North American (Chem-Mill) that is now 
used in the manufacture of 80 other aircraft and missiles 

New welding techniques were developed to cope with 


the shape and sizc of missile skins that also now have 
wide applications, including the X-15 rocket research 
aircraft. Space metal, a corrugated sandwich material 


long 


combining strength and low weight was developed a 
with automatic facilities for its production 

Che requirement for automatic check-out equipment 
to give a swift “Go, No-Go” reading in the field faster 
than human crewmen could possibly manage became 
apparent early in the Navaho development Equipment 
developed to fill this need is now being produced for 
the Hound Dog missile going into service with Strategi 
Air Command and for Navv’s A3]J attack bomber 


Prime Example 


The case historv of the Navaho research and devel 
opment program should be carefully studied by ever 
congressman concerned with military appropmiations, by 
the comptrollers at all levels in the executive branch of 
the government and by the taxpavers whose $700 mil 
lion were invested and who stand to collect the real 
benefit from these dividends in a stronger defense capa 
bility and new additions to the dynamic technology 
that is required to kcep the civilian economy rolling 
It is a prime example of how a wise investment 
military research and development can pay handsom«¢ 


dividends for the future. 
—Robert Hotz 


21 





HERE THEY ARE! 


The SMALLEST=and the FASTEST= high 
pressure pneumatic solenoid valves ever made! 


On the left above, the world’s smallest 3000 psi pneu- 
matic solenoid valve. (Overall height 35%", total weight 
3.04 oz.) Beside it, the world’s fastest 3000 psi pneu- 
matic solenoid valve, with a response time of 0.018 
seconds! Developed by Walter Kidde & Company, and 
now available on an off-the-shelf basis, these two valves 
were developed primarily for missile applications, but a 
glance at their specifications and performance data sug- 
gests uses in both today’s—and tomorrow’s—high-speed 
manned aircraft. 


For more information on these new tested and proven 
valves, as well as more than 100 qualified pneumatic 
system components, write to Walter Kidde & Company — 
pioneers in aircraft pneumatic systems, and szill first 
with the finest in pneumatic components! 


District Sales Engineering Offices: 
‘ Dalias, Tex.—Dayton, Ohio—St. Louis, Mo 
San Diego, Calif.—Seattle, Wash.—Van Nuys, Calif.—Washington, D. C. 


KIDDE VALVE #872071 (The tiny one) 

Operating Pressure 0-3000 psi 

Temperature Range -—75°F. to +350°F. 

Leakage 3 cc/hr. 

Flow Equivalent to .05 orifice. 

Operating Current .5 to 1.5 amps. 

Operating Voltage 14-30 V.D.C. 

Mounting by tubing support 

Life 100 to 10,000 cycles. depending 
on operating conditions. 

Weight .19 Ibs. 


KIDDE VALVE #872458 (The speed demon) 
Operating Fluid Dry air/nitrogen gas 
Operating Pressure Range 80 to 3250 psi 
Proof Pressure 4875 psi 

Burst Pressure 8125 psi minimum 
Ambient Temperature Range -—65°F. to +160°F. 
Flow Factor 1.37 

Voltage Range 18 to 30 V.D.C. 

Current (28 V. @ 80°F.) 1.2 amps 

Coil Resistance (80°F.) 21.5 to 24 ohms 
Weight 1.40 Ibs 

Response Time 0.018 seconds 


Walter Kidde-Pacific, Van Nuys, California 
Walter Kidde & Company of Canada Ltd 
Montreal—Toronto— Vancouver 


Walter Kidde & Company, Inc., Aviation Division, 1119 Main Street, Belleville 9, N. J. 
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WHO'S WHERE 





In the Front Office 


Brig. Gen. H. F. Gregory (USAF, ret 


vice president and assistant to the president, 


Midwestern Instruments, Inc., Tulsa, Okla 
Boeing Airplane Co.’s Systems Manage 
ment Office has announced the following 
assignments: Harvey D. Gunning, Dyna-Soar 
weapon system manager, and Roy R. Ro- 
telli, Dyna-Soar engineering manager, Pilot 
less Aircraft Division; Roy H. Anderson, 
Minuteman manager, Howard Hurst, assist 
ant Minuteman manager, Seattle Division 

George J. Grabner, financial vice president 
and treasurer, the Weatherhead Co., Cleve 
land, Ohio 

Lance Call, a director and president, 
Tavlorcraft, Inc., Conway, Pa 

Herman F. Scheurer, Jr., vice president 
administrative and legal, West Coast Air 
lines, Inc. 

John H. Hunt, a vice president, Stavid 
Engineering, Inc., Plainfield, N. J 

Graham B. Brown, vice president, Mal 
lory-Sharon Metals, Niles, Ohio. 

Dan W. Burns and Robert T. Campion, 
vice presidents, The Siegler Corp., Los 
Angeles, Calif. Mr. Burns continues as 
president of The Hufford Corp., a Siegler 
subsidiary; Mr. Campion continues as 
secretary of Seigler Also: Edward C. 
Lindsay, vice president-manufacturing, The 
Hufford Corp 

Charles A. Sereno, head of Air Associates 
Division Electronic Communications, Inc., 
St. Petersburg, Fla. Mr. Sereno is executive 
vice president of Electronic Communica- 
tions 

A. G. Cole, a vice president, Aircraft 
Engineering & Maintenance Co., Oakland 

Mansfield D. Sprague, vice president 
public and industrial relations, American 
Machine & Foundry Co., New York, N. Y 

Philip W. Scott, a group vice president, 
The Budd Co., Philadelphia, Pa 

Trilan Corp., is the new corporate name 
of Consolidated Aijrcraft Products, El 
Segundo, Calif., and the following a point 
ments have been announced: Guy ©. Ges 
sell, vice president and general manager, me 
Roy M. Knox, vice president-engincering 
Don E. Bryant continues as president 

Bruce A. Willsey, vice president and 
general manager, newly established Des 
Moines, lowa, division of Solar Aircraft Co.., 
San Diego, Calif 

D. P. Renda, corporate secretary, Western 
Air Lines, Inc. Mr. Renda continues as 
vice president-legal 

A. J. Rizzi, comptroller, Stratos Division, 
Fairchild Engine and Airplane Corp., Bay 
Shore, N. Y 

John F. Cain, treasurer, Greer Hydrau- 
lics, Inc., Jamaica, N. Y 


Honors and Elections 


Maj. Gen. Donald N. Yates, Commander 
of the Air Force Missile Test Center, 
Patrick AFB, Fla., has received the Order 
of Aeronautical Merit from the Brazilian 
Government in recognition of “. . . out 
standing services rendered to aviation and 
to the security of the free world.” 

(Continued on page 123) 
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INDUSTRY OBSERVER 


> Technique that reportedly can make radar systems virtually free from inten 
tional or accidental jamming has been developed by Bell Aircraft Co. engi 
neers. Application of technique involves relatively minor modificatian and is 
applicable to most existing and projected radar systems. 


>» Watch for Air Force to let a contract at about the first of the year for a 
new early warning and control airplane to replace the Lockheed RC-121. 
AEW mission will be broadened to include control of interceptors. USAF 
says airframes must be essentially off-the-shelf items. Engines specified are 
Allison T61 5,000 eshp. two-spool turboprops. Boeing is proposing a ver- 
sion of its KC-97 (AW Oct. 20, p. 23); Lockheed a hybrid including elements 
of the Model 1649 and the Electra; Douglas a variation of the DC-7D turbo- 
prop transport which, thus far, has found no civilian market. Team of Con- 
vair and Canadair is proposing a development of Canadair’s CL-44 Argus. 


> Air Force has called for industry proposals for a supersonic tactical bomber 
and reconnaissance aircraft based on the existing state of the art. North 
American is expected to propose a modified version of its Navy A3J, Repub- 
lic a modified version of its ¥-105 and McDonnell a modified version of its 
F-101 long-range interceptor. 


> Navy-North American A3J attack bomber will be the first aircraft designed 
from the start to use completely automatic check-out equipment for flight- 
line testing of all of its avionic sub-systems and accessory equipment. Auto- 
matic check-out equipment is being developed by North American’s Auto- 
netics Division. 


> A3J also will use inertical guidance system being developed by North 
American’s Autonetics Division as a primary tactical navigation aid but 
will carry Raytheon Doppler radar for back-up. Autonetics, which is 
responsible for the entire bombing-navigation system, will use surveillance 
radar developed by Convair and a closed-circuit television system designed 
by Eastman Kodak for visual bombing 


> Royal Canadian Air Force is considering the de Havilland Firestreak air- 
to-air missile as a replacement for the Douglas Sparrow II missile whose 
production was formally canceled several weeks ago. Purchase of the Fire- 
streak depends upon the Canadian government’s ultimate decision as to 
whether fighter planes are to be dropped from Canada’s air defense system 
(AW Sept. 29, p. 22; Nov. 10, p. 31). 


> Pratt & Whitney Division of United Aircraft Corp. has been purchasing 
fluorine in experimental quantities, possibly for use as the high energy 
oxidizer for the division’s hydrogen-fueled rocket engine (AW Nov. 10, p 
26). Engine, designed for use as the second stage of a manned satellite 
vehicle, is almost certain to derive its power from conventional chemical 
reaction of fuel and oxidizer. Liquid fluorine will provide a higher specific 
impulse than liquid oxygen and is now only slightly more difficult to han- 
dle and use than liquid oxygen. 


> Army Chemical Corps hopes to develop a short-range 200-600 vd. 
rocket for accurately placing napalm on enemy strong points, eventually 
pushing the range to 3,000 yd. One development item now under test, the 
F 42, is an eight-inch-diameter fire rocket powered by a standard 2.25 in. 
rocket motor. E42 has a treated cardboard cylinder fuel container and a 
point detonating white phosphorous igniter. Fire rocket’s length is 64 in., 
weight 60 Ib. Rocket has a capacity of 5.7 gal. of jellied gasoline, is designed 
for firing from an expendable launcher or mobile multiple launcher. 


> More than 50 Nike Hercules anti-aircraft missile sites are scheduled to 
be operational by next July. Sites will include defense areas in the Fort 
Richardson-Elmendorf AFB-Anchorage and the Eilson AFB-Ladd AFB 
Fairbanks complexes in Alaska. First units became operational last June, 
and five continental sites are now operational at New York, Philadelphia, 
Washington, Chicago and Los Angeles 






















From Crosley 


AVCOMB‘’. ses 
for tomorrow’s 
~~ «aircraft and missiles 
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resistant enough for tomorrow’s aircraft 
and missiles—are now possible with 
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\J dé Avcomb has already passed the very rigid 
\ 3 tests required of it for the high-speed 


Avcomb, the stainless steel honeycomb 
sandwich by Crosley. 


bombers and fighters to be produced in 
the 1960's. Crosley is proud that its 
stainless steel honeycomb panels were the 
Jirst to win such approval .. . and stands 
ready to mass produce Avcomb for our 
nation’s aircraft and missile 
manufacturers. 


Improved and different production 
techniques, now being perfected 

by Crosley, will make Avcomb available 
in complex shapes and in very large 

flat panels. And costs will be substantially 
below today’s prices. 


Crosley with associated Avco Divisions 
provides facilities and personnel for: 


2 Weapons systems management from 
initial concept to production. 


Research, deve lopment, and engineering 















design of air frames, electronics, 
control systems, telemetering, automatic 
test and support equipment, 


ground handling equipment and logistics. 


e Production and manufacturing for 
missile and aircraft systems. 





For more information, write to: Vice 
President, Defense Products Marketing, 
Crosley Division, Aveo Manufacturing 

Corporation, Cincinnati 25, Ohio. 








Space Capsule Contract 


National Aeronautics and Space Administration ex- 
pects to award a contract leading to the ultimate devel- 
opment of a manned space capsule sometime after the 
first of the vear. Final specifications for the capsule 
(see page 26) were laid out for representatives of 38 
firms attending a recent NASA bidders conference at 
the Langley Research Center, Langley Field, Va. (AW 
Nov. 10, p Bids are due bv Dec. 4. 
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Soviet Nuclear Tests 


Russian nuclear test series that ended several weeks 
ago represented the most intense conducted by any 
nation thus far.from the standpoint of the number of 
shots in a limited period. Some shots were quite large, 
and one late in October produced the highest fallout 
radiation ever recorded, according to Japanese scientists 
U. S$. Atomic Energy Commission Chairman John A 
MecCone said that particular shot “gave us a great deal of 
concern.” Japanese also reported that one shot produced 
1 large amount of neptunium in its fallout but no ura 
Chey speculated that this might mean a new 
tvpe of weapon. Russia reported that the U. S. fired 32 
‘hots in Operation Hardtack, the recent AEC test series 
McCone said the Russian tally contains 
precise.” U. S. an 


nium 237 


in the Pacific 
some errors but it was reasonably 
nounced only 16 of these shots 


Space Council Silence 


White House failure to release information on civilian 
space matters after National Space Council mectings is 
causing a growing concern within the House and Senate 
space committees. Staff members feel that withholding 
information on matters involving the military or national 
security is justified but that the policy should not extend 
to civilian programs. In creating the National Aero- 
nautics and Space Administration, Congress directed the 
iwency to “provide for the widest practicable and appro 
priate dissemination of information concerning its activi- 
ties and the results thereof.” 


In Congress 


House Armed Services Investigating Subcommittee 
headed by Rep. Edward Hebert (D.-La.) will begin hear 
ings Nov. 24 on charges that the military services are 
financing new facilities for weapons that could be pro 
duced in closed-down government-owned installations 
Flovd Brvant, Assistant Secretary of Defense for Prop 
erties and Installations, will be the first witness. 

In another area, public hearings on Civil Aercnautics 
Board ethics will be held by the House Legislative Over- 
sight Subcommittee “in November or early December,” 
according to committee counsel Robert Lishman. The 
presentation 1s expected to be routine 


House Space Committee 


Chances look good for Dr. Charles S. Sheldon IH, 
assistant staff director of the House Committee on Astro 
nautics and Space Exploration, to become head of the 
new House committee staff during the next session of 


Washington Roundup 





Congress. George F. Feldman, director and general counsel 
of the present committee, hopes to return to his law 
practice in New York after the first of the vear. During 
the last session, the House approved an across-the board 
Committee on Science and Astronautics but delayed 
naming members until the coming session. Sheldon, 
before joining the space committec, had been professor 
of economics and transportation at the University of 
Washington and more recently served as senior specialist 
on transportation with the Legislative Reference Service, 
Library of Congress 


Airline Labor Huddle 


lop airline labor leaders turned their attention to the 


three week old Capital Airlines strike last week and the 


mutual aid pact (AW Nov. 10, p. 40) under which the 
carrier reportedly already has collected more than 
$100,000 from the five other airline members In a 


move to combat the pact, the legislative subcommittee 
of the AFL-CIO called a special Washington meeting 
with representatives of the Transport Workers Union, 
Brotherhood of Railroad Clerks, Air Line Pilots Assn., 
Flight Engineers International Assn., and International 
Assn. of Machinists. The unions represent an estimated 
80,000 airline workers. 


Labor Election 


National Labor Relations Board has directed 
tion within 30 days by emploves of Convair’s Pomona, 
Calif., plant to decide which union will represent them 
in collective bargaining. Choice is between Associated 
Tool and Die Makers of America and the International 
Assn. of Machinists, District 20, Guided Missile Lodge 
No. 1254, AFL-CIO 


an elec- 


New Defense Appointment 


Robert H. Knight, New York attorney, last week was 
ippointed Deputy Assistant Secretary of Defense for 
International Security Affairs, succeeding Mansfield D 
Sprague who resigned last month. Sprague is now vic 
president, public and industrial relations, for the Ameri 
can Machine & Foundry Co. Knight, who has been 
associated with the law firm of Shearman, Sterling and 
Wright of New York since 1949, has specialized in gen 
cral corporate matters with particular emphasis on inter 
national arrangements 


Bi-Partisan Bid 


In a bid for Democratic support 
back at the polls earlier this month 
Administration last week named Senate 
Sen. Lyndon Johnson (D.-Tex.) U.S 
the United Nations debate on outer space 
In announcing the appointment, Secretary 
Foster Dulles said 

“It will be recalled that our delegate to the United 
Nations General Assembly is, as always, bi-partisan and 
on alternate vears, including this vear, includes members 
of the Senate 


fter its serious set- 
the Republican 
majority leader 
representative to 
exploration 
of State John 


—Washington staff 





AVIATION WEEK, November 17, 1958 





25 














SAFETY ROCKETS 


PRT 


te iD 


er — ow 


re ORO 


once nas 









pitmmmys 3 


CAPSULE INSIDE 
* FAIRING 





ONE OR MORE 
SMALL SUSTAINER 
STAGES 


ATLAS OR TITAN 
BOOSTER STAGE 


(©) AVIATION WEEK 








PARACHUTE 
“ 


“ 


CYLINDRICAL CHAMBER 
FOR PASSENGER ( APPROX 
6 Ft xX 6Ft 


4H9I14 40 NOILO3NIO 


ABLATING MATERIAL 


CAPSULE, contained in acrodynamic fairing, 


has ablative nose cone, landing parachute. 


Space Technology 


ARPA Official 


By Evert Clark 


Washington—Satellit 
will make his first 
space, ¢ rbiting the eartl 
six to 15 circuits 
shape with no lift o1 
cept for a small retr 
bring man back towar 
f his flight 

hese and other d 
man-in-space program 
vealed bi Dr Herbert 
entist of the Defense 
\ inced Res« iT h Pro 

Either an Atlas 
tinental ballistic missile 
used as a first stage. It 
by “some small added 
and safety rockets t 
high enough to activat 
system” in case trouble « 
vehicle during the launch 

Weight of the capsule v 
proximately 2,000 Ib. Almost all the 
estimates of the capsule weight needed 
to put a man up, sustain him for a 
short orbital flight and bring him back 
safely has fallen within the 1,500 Ib. 
to 2,500 Ib. range, York uid. Man 


; 


probably will be contained in a cylin 
AVIATION WEEK artist's conception of 
U.S. man-in-space capsule and launching 
vehicle was drawn from rough sketches made 


by Dr. Herbert York, chief scientist, Ad 
vanced Research Projects Agency, last week. 
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ANGLE AT WHICH 
RETROROCKET IS FIRED 


ORBITAL PATH 


REENTRY PATH 


RETROROCKET would be fired slightly upward to transfer man-in-space capsule from an orbital path to a re-entry trajectory. Vehicle con- 
sists of Atlas or Titan plus smaller upper stages. Program is handled jointly by ARPA and National Aeronautics and Space Administration. 


Gives Details on Man-in-Space Program 


drical chamber six ft. long and 
six ft. in diameter 

Capsule’s nose will handle the re 
entry heating problem, either with a 
heat sink of metal having a high heat 
capacity and high conductivity or with 
an ablating material similar to that 


used on some missile nose cones 


some 


Retrorocket Positioning 


Retrorockets, which will require no 
more than 10 to 20% of the capsule’s 
weight, will fire forward and slightly, 
upward from the orbital path, bringing 
the capsule into the denser part of 
the atmosphere in a shallow dive that 
will begin at an angle of two degrees or 
less from the direction of flight. 

Although the man-in-space program 
is a joint effort between the civilian 
National Aeronautics and Space Admin 
istration and York’s agency, which is 
a part of the military establishment, 
York spoke more freely and discussed 
the program in more detail than the 
civilian agency has. He addressed the 
University of Marvland’s Space Tech 
nology Institute here 

York said both agencies 
ipating in the program “since its 
purposes are of interest to both agen 
cies.” Basis of the present program, 
he said, is to study psychological and 
physiological reactions of man in space 
and to determine whether he is ca 
pable of doing any useful work there 

Main problem still is weightlessness, 


are partic 
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and to 


Although man’s reaction to 
number of 
ground, 


York said. 
acceleration from 1G to a 
G's has been studied on the 
there is a “distinct possibility” that the 
results will be different when man is 
accelerated from zero, or weightless 
ness, to the number of G’s he would 
experience in re-entry, York said. Even 
with a shallow re-entry angle of two 
degrees; maximum acceleration may 
reach 10G 

Approach to the orbital vehicle is 
to use “the simplest and surest and 
therefore the safest vehicle—a capsule 
re-enter through atmos 
pheric drag.” 

His remarks indicated that the retro 
rocket would be only to move 


solely 


used 





USAF J58 Order 


Washington—Air Force has awarded 
Pratt & Whitney Division of United Air- 
craft Corp. a limited contract for its 
30,000 Ib. plus J58 turbojet engine as a 
backup project for North American Avia 
tion’s Mach 3 B-70 bomber and F-108 
interceptor. 

The contract throws the J58, originally 
developed under Navy cognizance, into 
competition with the General Electric 
X279 (J93) as the powerplant for both 
the B-70 and F-108. Defense Depart 
ment has ordered Air Force to make 
final decision between the 
within one week of Jan. 1 


two engines 











the capsule out bit and into a 
descent trajectory and not to cushion 
its landing on earth. A parachute would 
be deploved only after the capsule had 
slowed to about Mach | and, therefore 
would landing parachute rather 
than a drag ‘chute 


be a 


Orientation 


Mechanics 
for onentation 
the satellite are 
connection with other missile 
ellite programs,” York said 

Manned flights in the capsules, he 
said, would “no doubt” be preceded 
bv “a few flights with E 

Exact shape of the 
details of whether it would land on 
water and whether it could be con 
trolled during the last phases of land 
ing have not been worked out, York 


of determining the need 
ind method of onenting 
developed “in 


and sat- 


being 


inimals 
capsule and the 


said 
NASA has held a conference, 
attended by 38 companies, and asked 
for capsule « yroposals by Dec. 4 
AW Nov. 10, p. 27 
York said it will take 


vehicle 


bidders 


1 number of 
vears” to get and capsule 


system to the int where man can be 
rbited safel 


thing we want exists, 1s about to exist or 


he said “nearly every 


solidly under development 
The capsule will include 
for observing the p 
to pl him with continuous com 
ition with the ground 


instruments 
issenger and others 
O*V ide 
muni 





SECOND STAGE of Pioneer II launching vehicle is raised by modified Thor gantry crane (left) for assembly at Cape Canaveral, Fla. In 


background is Thor first stage on launching pad. Second stage included command cutoff for 7,500 Ib. thrust Aerojet-General AJ-10 
liquid fuel engine. At right, second stage is lowered onto Douglas Thor first stage by modified gantry crane. ‘ 


Space Technology 





Army Plans Two Moon Shots Next Month 


SOLID propellant ABL-248 engine for 
Pioneer II lunar probe is lowered into 
position in the top of the second stage on 
a service tower. Engine is built by Allegany 
Ballistic Laboratory, weighs 4,500 Ib. and 
produces 2,500 Ib. thrust. 
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Cape Canaveral, Fla.—Army plans to 
make two trys next month to place 
small instrumented payloads in the 
vicinity of the moon. Scheduled dates 
are Dec. 5 and Dec. 19 

First shot will be an attempt to orbit 
the moon. The second probe will be 
aimed to go near the moon but 
! radiation in 


pass 
beyond it to 
translunar space. 

Launchings from the Air Force Mis- 
sile Test Center here will be made by 
Army’s Ballistic Missile Agency using 
the Juno II vehicle, a modified Jupiter 
intermediate range with small 
upper stages added 

These dates have not been an- 
nounced officially. Space probe launch 
ings now are under the supervision of 
the civilian National Aeronautics and 
Space Administration and are part of 
the scientific International Geophysical 
Year program. 

But the space agency, IGY person- 
nel, Defense Department’s Advanced 
Research Projects Agency and the mili- 


measure 


missile 


tary services currently are op 
White 
that is 
naximum favorable 


rating un 
L,! +. 


House-dictated pub 


designed to 


der a 
policy 
publicity 
launching is successful, and minimum 
public discussion—before and after th 
launching—if the firing is a failu 
For example, this policy forbi 

NASA to discuss details of the instru 
nentation carried in the Pioneer II 
satellite, satellite burned up 
over East Central Africa instead of 
making a successful flight. It also pre 
vents NASA from releasing to the pub 
lic the detailed 
nanned satellite capsule 
these have been 
tributed to some 38 industrial firm 


since the 


specifications of its 
even though 


declassified and dis 


Pioneer I! Launching 


Pioneer II was launched at 2:30 
EST Nov. 8 after a one-day postpone 
ment. First and stages of the 
rhor-Able vehicles performed success- 
fully and separated from the 
stages. The payload then separated 


second 


upper 
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INSTRUMENT PACKAGE of the Pioneer II lunar probe (left) in- 


corporates a number of changes since Pioneer I. Components are: 


1—Doppler command receiver; 2—Television avionics; 3—Television 

scanner telescope; 4—Cosmic ray telescope; 5—lon chamber; 6— 

Micrometeorite and magnetometer instruments. Electronic scanner, 

developed by Space Technology Laboratories, replaces heavier one 

developed by Naval Ordnance Test Station. Cosmic ray telescope 
‘s 


TECHNICIANS DRESSED in medical gear (left) assemble the Pio 
neer II satellite atop the Thor-Able I launching rocket on the 
service tower at Cape Canaveral, Fla. Man at right holds the top 
of the instrument package, which slips over the retrorocket, shown 
protruding upward from the main body of the satellite. In photo 
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was added to study Cherenkov effect and different types of bat 


teries also were used. An external view of the honeycomb Fiberglas 


Pioneer II satellite (photo at right) shows two 16 in. antennas and 
the port for the television scanner, which was moved from the flat 
waist of the instrument package, where it was installed on Pio 
neer I, to the sloping underbody. The satellite reached an altitude 


of 1,000 mi., traveled 7,500 mi. before burning up over Africa 


at right, technicians use operating room cleanliness procedures to 


This 


ring containing eight vernier rockets, being fastened on top of the 
instrument package by 


avoid contamination of portions of the lunar probe satellite 


third stage, can be separated from the 


ground command. Rockets, fired in pairs, improve velocity vector 
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from the third stage, but the third stage 
had not ignited. Payload burned up 
over Africa after reaching an altitude 
of about 1,000 mi., a speed of approxi- 
mately 16,000 mph. and after it had 
traveled some 7,500 mi. 

Postponement from the preferred 
launching date of Nov. 7 was ordered 
after a valve stuck in the pumping sys- 
tem between the tankage and the com- 
busion chamber of the first stage en- 
gine. 

Actually, the valve was put into oper- 
ating order by the desired launch time, 
but the decision to try to fix it and fire 
or to postpone had to be made well 
before the fix itself was completed, and 
project personnel decided in favor of 
caution. 


Third USAF Try 


Launching of the Pioneer II was the 
third attempt by USAF’s Ballistic Mis- 
sile Division to put a payload into an 
orbit some 40,000 mi. or less away from 
the moon’s surface. 

No further firings of lunar probes 
have been authorized for Air Force, al- 
though there is no doubt that others 
will be approved. 

Changes made in the vehicle between 

Oct. 11 and the third launching in- 
cluded: 
e Second stage. Doppler command en- 
gine cutoff was substituted for ac- 
celerometer cutoff, which had left fuel 
unburned in the October flight. Two 
retrorockets were added to retard the 
second stage at separation and ensure 
that it did not bump the third stage, 
which it is suspected of having done in 
the October flight. 

Delay of one second was introduced 
between separation of second stage and 
ignition of third stage—again to ensure 
clean separation. In the October launch- 
ing, separation of the second and igni- 
tion of the third were simultaneous. 
Spin rockets, designed to stabilize the 
upper stages, were increased from eight 
to 12 for the November launching. 
Spin rockets in the previous shot are 
suspected of having failed to give the 
stages the two revolutions per second 





Mouse Orbit Planned 

Cape Canaveral, Fla.—Attempt to put 
a mouse into orbit in a small satellite 
launched by a Thor-Able vehicle has been 
postponed from its target date of Dec. 
15. Failure of the Pioneer II Thor-Able 
launching vehicle plus the crowded firing 
schedule at the Atlantic Missile Range 
was blamed for the delay. 

Shot is part of an extensive program to 
test living matter under orbital and re- 
entry conditions. Specimens will include 
microbes, mice, monkeys and, eventually, 
man. All but the man can be fired in 
the Thor-Able vehicle. 
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desired for proper moon scanning, Air 
Force said. They also are suspected of 
having thrown the upper stages off 
course (AW Oct. 27, p. 34). 

e Payload. Lighter Space Technology 
Laboratories television-type _ infrared 
scanner was substituted for the Naval 
Ordnance Test Station scanner previ- 
ously used. STL scanner also was sup- 
posed to give better resolution. Cosmic 
ray telescope was added to study the 
Cherenkov effect. Measuring range of 
the ion chamber was narrowed to pro- 
vide more precise information. Sepa- 
rate transmitter for the scanner was 


removed and a second telemetry trans- 
mitter, broadcasting on 108.09 mega- 
cycles was installed. First transmitter 
used 108.06 mc. The second would 
have provided continuous reporting of 
measured data, while the first was being 
used to receive Doppler command sig- 
nals for firing of the eight vernier 
velocity rockets, jettisoning of the ver- 
nier rocket ring and firing of the retro- 
rocket. Battery types also were changed, 
because batteries in the October payload 
apparently failed due to low tempera- 
tures. Weight of the Pioneer II was 
about 86.3 Ib. 


Von Braun Outlines Moon Program 


By Craig Lewis 


San Antonio—Army will try to hit 
the moon with its lunar probe by firing 
it along a flight path that calls for a 
travel time of less than a dav and a 
half from launch to impact. 

Fired east from Air Force Missile 
Test Center, Cape Canaveral, Fla., the 
Army probe is scheduled to reach the 
moon 33 hr. and 45 min. after launch. 
Intercept is scheduled to take place at 
a time the moon is within line-of-sight 
view of a tracking station in Califormia’s 
Mojave desert. 

Schedule for the Army probe was 
described by Wernher von Braun, tech- 
nical director of the Army Ballistic 
Missile Agency, at a Symposium on the 
Physics and Medicine of the Atmos- 
phere and Space sponsored here by the 
Southwest Research Institute and the 
Air Force School of Aviation Medicine. 

The relatively short, high-velocity 
flight path for the Army lunar probe 
was chosen because higher initial ve- 
locity provides a wider sweep of impact 
possibilities across the face of the moon. 
This allows a wider range of error in 
velocity of the probe. 

Von Braun said this direct attempt 
to hit the moon is a simpler approach 
than the Air Force took with its longer 
flight time and its attempt to orbit the 
Pioneer probe around the moon. 

Commenting on the relative com- 
plexity of the two approaches, Maj. 
Gen. Bernard A. Schriever, commander 
of the Ballistic Missile Division of Air 
Research and Development Command, 
estimated that the Air Force probe was 
more sophisticated by a factor of three 
or four because of the attempt to orbit. 

Air Force has a satellite program, 
Schriever said, although it has no con- 
nection with International Geophysical 
Year efforts. USAF may operate satel- 
lites with high elliptical orbits for 
NASA in measuring radiation levels, 
and Schriever said the Air Force may 
do some satellite work for the Advanced 
Research Projects Agency, particularly 
in the area of communication relay 


satellites of a type described here by von 
Braun. This system envisions three sat- 
ellites orbiting 120 deg. apart in an 
equatorial orbit. 

Discussing the bands of radiation 
around the earth, Dr. James A. Van 
Allen of the State University of Iowa, 
said there is considerable uncertainty re- 
maining in the wake of Air Force’s Pio- 
neer I flight. 

Since there was a leak in the probe's 
ion chamber, the data can be taken for 
certain only as a measure -of the mini- 
mum intensity. The ion chamber was 
supposed to be pressurized to 200 psi., 
but it was only at about 20 psi. at 
launch, and it is not known how much 
further it leaked down during flight. 

Describing weight limitations and 
capabilities in rocket-powered manned 
space operations, Schriever said that 
Thor plus a second stage could put a 
man into a low altitude orbit, and Atlas 
or Titan with an added stage could put 
a man into high altitude orbit. Manned 
circumlunar fights on high elliptical 
orbits could be achieved, he said, with 
Titan plus “an appropriate added 
stage.” 

Schriever said that Air Force expects 
to be able to achieve a 300 naut. mi 
orbit with about 30 Ib. of gross launch 
weight per pound of payload in the near 
future. “Of more significance is an esti 
mated 75 Ib. per pound of payload to go 
around the moon and return,” he said 

Entering a plea for a significant mili- 
tary role in space work, Gen. Schriever 
said: 

“At this state in the development of 
the propulsion art for space exploration, 
the dividing line between military and 
civilian applications of rocket power is 
very thin to date—it is scarcely dis 
cernible. And, for the foreseeable fu 
ture, our progress in the conquest of 
space will depend in large measure on 
the extent to which we can creatively 
pool civilian and military resources, both 
human and material.” 

A similar view was expressed by Air 
Force Chief of Staff Gen. Thomas D. 


White in a message to the group. 
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Boeing Renegotiation Bid May Set Pattern 


By Irving Stone 


Seattle—Outcome of the legal battle 
between Boeing Airplane Co. and the 
Renegotiation Board of the U. S. in the 
l'ax Court of the U. S. is being watched 
by key members of the aircraft industry 
with intense interest. 

The reason: This is the first Tax Court 
trial under the Renegotiation Act of 
1951 involving a major member of the 
aircraft industry in which the recurrent, 
critical question of excessive profits un- 
der incentive-type contracts will be re- 
solved. The feeling is that the decision 
will establish a precedent in pending 
and future cases where the issue is in- 
dustrv contention of confiscated earn 
ings versus the government claim of 
too much profit 

Boeing's petition in the Tax Court 
concerns profits made in 1952. For that 
year, about $5.8 million of Boeing's 
earnings came from its share of sav 
ings under incentive-tvpe contracts. 
Almost all the major aircraft industry 
companies have petitions pending in 
this Tax Court for redetermination of 
profits for 1953 and 1954. For all of 
them, the stake is large, and the Boeing 
case generallv is considered to be the 
test in the contract renegotiation con 
troversies involving aircraft industry 
members 


Justice Department Stand 


The government is aware of this 
implication, in fact admits it. In his 
opening statement before the Tax 
Court, Justice Department attorney rep- 
resenting the Renegotiation Board indi 
cated that the Boeing case mav well 
become a leading case of 12 airframe 
cases involving some excessive profits 
totaling $84 million before credit for 
taxes, largely in 1952, 1953 and 1954 

“It is probably fair to say that this is 
the first time that the Renegotiation 
Board has been subjected to what 
amounts to a frontal attack by an indus 
trv. It is an attack on the board both 
from a judicial and legislative point of 
view,”” the Justice Department attorney 
declared. 

One industry spokesman bluntly 
views the effects of renegotiation this 
wav: “You can liken it to the Pied 
Piper of Hamlin—after we carry out 
cur part of the bargain, we don't get 
to keep what we earned. Department 
of Defense has found and continues to 
find it desires to use incentive-type con- 
tracts. Renegotiation Board is of a 
contrary mind, believes they are a fraud 
ind a sham and has succeeded in re 
capturing practically entire amounts of 
incentive rewards for cost reduction.” 

In the recent session of the Tax 
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Court, Boeing as petitioner presented 
its case, and the Renegotiation Board 
as respondent began its presentation, 
which was temporarily halted when 
the presiding judge recessed the trial 
until Jan. 5 in Washington. 

Attorney for the Renegotiation Board 
in his opening statement revealed the 
nature of the defense to be pitted 
against Boeing’s attack, by declaring 

“Evidence is going to show that 
Boeing’s operations in Wichita and 
Seattle, viewed from the over-all picture, 
were not efficiently carried out.” 

He predicted that “evidence will 
also show that Boeing had acquired a 
reputation with the Air Force as a 
high-cost producer.” 

Background of the Bocing case goes 
back to the renegotiation proceeding 
conducted by the Los Angeles Regional 
Board to which the matter had been 
delegated. This board concluded that 
Boeing has earned no excessive profits 
for 1952 and recommended a clearance 

I'he Renegotiation Board took over 
the case, determined on its own that 
Boeing had earned excessive profits 
base and incentive type) of $10 mil 
lion, less state and federal tax credits 
Boeing and the board then filed its 
petition for redetermination in the Tax 
Court, as provided by Section 108 of the 
Renegotiation Act of 1951. There is no 
appeal from the Tax Court's decision, 
hence it is binding. The Tax Court 
hearing is a de novo procedure a new, 
fresh determination based upon evidence 
presented in the Tax Court, and no 
prior proceedings before the Renegotia- 
tion Board are considered. This means 
in effect, that the Tax Court substitutes 
its own independent judgment in the 
matter on the basis of stipulations be 
tween attorneys and evidence presented 
points 


Boeing Statement 


Bocing’s opening statement and 
presentation to the court covered thes« 
points 

e Major product manufactured in 1952 
was the B-47, and 299 of these bombers 
were delivered in that vear. In addition 
to its own production of this aircraft 
Boeing was given responsibility for th 
B-47 joint production program, for 
which it received about $1.1 million in 
1952 

@ Other activities during 1952 included 
delivery of 120 KC-97 tankers, 22 
B-50s, which represented the tail end 
of production for this aircraft, and con 
tinued research and development on 
the Bomare ground-to-air guided mis- 
sile. Boeing also advanced the B-52 as 
important in judging company perform 
ance in 1952, pointing out that devel 


opment work on this aircraft began 
back in 1946. 

© Total sales for 1952 was about $740 
million, with about 74% performed 
under incentive-type Air Force contracts 
(B-47 and KC-97). Net earnings be- 
fore taxes were between $54 million 
and $56 million, depending on treat- 
ment given certain items of expense 
his, it was pointed out, was less than 
8% of sales before taxes 

e Under the incentive-type contract, 
USAF and the contractor (Boeing) start 
out with the production amount agreed 
upon for billing purpose only, based 
on estimates of what will be achieved 
contract. Con 


ifter a certain number 


in wav of costs under 
tract states that 
of these planes have been produced— 
in the case of the B-47, it was 100 
parties then use cost experience dat 
accumulated on these aircraft, plus any 
experience on production under previ 


ous contracts on the same ty of ai 


plane, and negotiate and agr on a 
price for operation during the 


target 
remainder of production under the con 
tract. Target price consists of target 
cost and agreed profit rat An under 
below the target 


to govV- 


run by the contractor 
price gives savings divided 50% 
ernment, 20 to Boeing. In an over 
run, 20 is borne by the 
SO by .the government 

ein fixing the profit rate, 8° in 
case of the B-47. USAF took into a 


mentioned 


contractor, 


the 


practically all factors 

Renegotiation Act 

busine us¢ ft government 

extent of subcontracting, etc. 
, 


5?. about $5.8 million of Boeing 


count 
in the 


is vol 


suc h 


ume of 
facilities 
In ] 
mings came 


while the 


centive Sa‘ 
received abou 
ontract 

195] 

orabl 


F 


$23 million ui 
e Renegotiation Act of 
states that far 


ite 


first time 
tion must be give the « 
the contractor, and that this 
before the [ 

other fact 

In addition 

to reasonabl 

net worth, exte 

tribution to de 

} 


such 


business 


+} 


t such other 


subcontracting, etc., and 
factors as the board mav publish 
@ Item of $1.7 million taken as an ex 
pense in 1952 costs in connection with 
the Model 367 
to the K¢ com 
mercial jet transport, is in issue. This 
allowed by the Renegotiation 
Board as an this ‘Tax 
Court proceeding, the government is 
contending that it should been 
capitalized and not taken as an expense 
Some of the vital points of the con 


80 prototvpe, which led 


135 jet tanker and 7! 


Was 


expense, but in 


have 
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T-39 Sabreliner Shows Speed Brake, 
Belly-mounted speed brake is extended for letdown in this view of North American T-39 Sabreliner twin-turbojet utility transport. Dark 
area on dorsal fin is an automatic direction-finding sense antenna; dark area at top of vertical stabilizer is VHF antenna. Flight view points 
up aft placement of General Electric J85 lightweight, low fuel consumption engines. 


troversy were revealed in preliminary 
skirmishes before the under 
way. The Boeing attorney objected to 
the Renegotiation Board's stipulation 
comparisons between 1952 and 1946 
through 1949, in terms of Boeing’s 
profits, executive compensation paid and 
various other factors. The ground for 
the objection was: 

“. . . We believe that the period 
1946 to 1949 is not a proper basis for 
any comparison on which to judge per- 
formance in 1952.” This view was 
based on the contention that 1946 
through 1949 was a sub-normal pernod 
—1946 and 1947 were loss vears for 
Boeing, while 1948 and 1949 slowed 
2 or 3% sales profits before taxes. 

The Renegotiation Board attorney, 
countering that Congress had said that 
a review of normal earnings shall be 
used in determining excessive profits, 
declared: 

We believe that a common 
sense meaning of the phrase ‘normal 
earnings’ means that it would be a re- 
view of a non-peak defense or war pe- 
riod earnings of a contractor, so that 
the court may compare what are normal 
earnings in peacetime against the in- 


case got 


flated earnings of a renegotiable period.” 


Court Position 


This issue was not decisively resolved, 
the court declaring: 

In my view, this is a rather 
peculiar situation . . . I gather that this 
petitioner (Boeing) had very little busi- 
ness that could be called normal in 
the sense that it sold its product to 
the general public prior to the begin- 
ning of hostilities in World War II. 

“I think this court is going to need 
all the information it can get regarding 


32 


its (Boeing’s) experience before that 
time, and during and subsequent to 
that time . . . However, the weight to 
be given any of this evidence . . . 1s 
a matter of brief and argument - 

On another controversial and vital 
point, the Renegotiation Board attorney 
revealed that Boeing had sought, by 
subpoena, to compel the production of 
matter which “entirely reflects the in- 
ternal considerations of respondent 
(Renegotiation Board) in reaching its 
determination of the $10 million of 
excessive profits in this case.” It was 
claimed that Boeing wanted all reports, 
letters or written information submitted 
bv or on behalf of the Air Materiel 
Command or Air Force officials to the 
Renegotiation Board or its Los Angeles 
delegate for information in connection 
with the renegotiation of Boeing for 
1952. 

The attorney also said that Boeing 
wanted all reports, recommendations, 
correspondence and data submitted by 
the Los Angeles Board to the Renego- 
tiation Board in connection with the 
1952 proceedings, as well as all profits 
made bv Board advisory offiices—the Of- 
fice of Review and Office of Economic 
Review. 

“It is plain from this group of sub- 
poenaed matter that petitioner (Boeing) 
wants to go into complete details of 
what the board thought about its de- 
liberations, the material it sifted, the 
vears of its own integral parts, as well 
as the views of the Air Force which 
were submitted to the board, presum- 
ably at its request,” the attorney for 
the Renegotiation Board declared. 

“We feel,” he said, “and I must sav 
quite strongly, that this is entirely con- 
trary to the statutory prohibition against 


Flush Antenna 


review of the proceeding by the board 
and contrary, of course, to the equally 
firm statutory mandate that this (Tax 
Court hearing) shall be a proceeding 
de novo.” 


Boeing Rebuttal 


In defense of the subpoena for the 
production of these records, the Boeing 
attorney pointed out, as an example, 
that a certain Air Materiel) Command 
report was related to Boeing's perform 


ance in 1952 under its government 
contracts. ““We know,” he declared, 
“it covers such matters as whether 


Boeing delivered airplanes on schedule, 
what the quality of the airplanes was, 
what Boeing’s performance was as to 
cost.” 

The court refrained from immediately 
ruling on this critical issue, declaring: 

“. . Well, now, with the understand- 
ing that I will and intend to rule con- 
sistently that proceedings between the 
board and the Los Angeles Board, the 
internal workings of the board with 
respect to previous negotiations of the 
contracts here in issue are not material 
and I won't listen to any matter con- 
cerning that renegotiation proceeding, 
or their documents which go to that 
point . . . I do feel that... Boeing has 
a perfect right to search these files for 
the purpose of determining what, if any- 
thing, they contain which would be 
material to this proceeding . . . I am not 
going to rule on this motion at this 
time, but . . . unless you can stipulate 
together that the petitioner has a right 
to investigate the renegotiation files for 
the purpose of determining what they 
contain which is material to this case 

. and if vou can’t, I will then rule on 
this motion.” 
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BuAer Plans Expansion of Industry Role 


By Philip J. Klass 


Virginia Beach, Va.—Weapon system 
and sub-system manufacturers will play 
an increasing role in the formation and 
shaping of Navy Bureau of Aeronautics 
operational requirements under the 
bureau's new Industry Stimulation Pro 
gram, a top Navy official reported here 
at the Navv-Industry Conference on 
Aeronautical Materiel Reliability. 

Vice Adm. R. B. Pirie, deputy chief 
of naval operations for air, predicted 
greater participation by manufacturers 
it the carly stages of weapon system 
planning and said industry will be given 
more information about the require- 
ment and its accompanying military ot 
operational analysis. 

Adm. Pirie warned contractors that, 
in future Navy design competitiens and 
evaluations, “the manufacturer with the 
reputation for making it work reliably 
will have the definite edge. We aim to 
concentrate our spending with those 
who can design and deliver . . . the 
least sophisticated gear that will do the 
job.” 


BuAer-Industry Board 


Another Navy spokesman reported 
that Bureau of Aeronautics is estab- 
lishing a 15-man group known as the 
BuAer-Industrv Reliability Board for an 
all-out attack on growing problems of 
reliability and maintainability. 

The new Reliability Board, consist 
ing of Navy and industry representa 
tives, will recommend ways to improve 
reliability, maintainability and safety 
and will disseminate technical informa 
tion from field activities, operating 
forces and industry, according to Rear 
Admiral Leonidas D. Coates, BuAer’s 
assistant chief for research and develop- 
ment 

Although naval aviation achieved its 
best safety record in Fiscal 1958 in 
terms of number of aircraft lost, the 
mushrooming cost of new aircraft sent 
total dollar losses spiraling, Adm. 
Coates told the conference. Average 
cost per accident has increased by a 
factor of five in the past five vears, he 
reported 

Fiscal 1958 losses, 26% of them 
attributed to materiel failure, totaled 
$328 million, Adm. Coates said. Figures 
on the current year’s first quarter acci- 
dents indicate that the Fiscal 1959 
figure will climb to $371 million, he 
added. The 521 aircraft lost last vear 
represent 17 jet fighter squadrons, 10 
attack squadrons and three helicopter 
squadrons, plus 98 miscellaneous types 

Total of 38 man-hours of mainte 
nance are required for each hour of jet 
fighter flight time, approximately two 
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and-one-half times the figure for fighter 
aircraft in 1948, Adm. Coates reported 
Other examples of the Navy's grow- 
ing reliability and maintainability prob- 
lems cited by Adm. Pirie include 
@ Combat availability of carrier jet air 
craft was only 36% in 1957 
© Only 16° of Navy's jet 
operate for a normal overhaul life 
e Number of aviation enlisted ratings 
now totals 28, compared with the five 
that sufficed during World 


engines 


ratings 
War I] 
e Avionics equipment in aircraft has 
increased 400% since 1948 

Adm. Pirie called for “red-hot 
certed effort to build in simplicity and 
reliability at the operational require 
ment and development characteristic 


con 


stage 

I'he BuAer-Industry Reliability Board 
which will be headed by Adm. Coates 
will seck to identify specific relia 
bility and maintainability problems 
in Navy aircraft and missiles and be 
responsible for seeing that they are 
attacked, either by its own committees 
or by other agencies, Adm. Coates said 

Navy and_= industry jointh 
shoulder responsibility for the present 
state of affairs according to Capt. Rob 


must 


ert H. Fagan, assistant director of Bu 
reau of Acronautic’s Office of the Svs 
tems Director. “All too frequently we 


ask for operational performance which 
we are not willing to pay for in terms 
of funds, time or reliability. Often we 
are abetted in this folly by contractor's 
representatives and project officers with 
in the Navv who underestimate what 
it will cost,” Fagan said 


Reliability Estimates 


Capt. Fagan called for an engineering 
estimate of the reliability of every new 
aircraft for its assigned mission, with 
reliability estimates for each of its com 
ponent sub-systems. These reliabilits 
estimates must be based upon controlled 
tests of all aircraft sub-svstems under an 
ticipated environmental conditions, he 
said 

Such reliability programs will be ex- 
pensive, Fagan conceded, but added that 
“this is an initial expense which can be 
predicted and not a hidden expense 
such as presently accrues in accidents, 
ground aircraft and supply problems.” 

Fagan also called for reliability pro 
gram expenses to be set out as a separate 
cost item, not lumped in with other 
overhead items, in order to give Navy a 
measure of the amount of reliability ef 
fort that is required for a new weapon 
system 

In response to an 
question, Capt. Fagan said 
currently negotiating a new 
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BuAer is 


airplane 


contract which is the first to provid 
incentive payment for reliability as 
Contractor's profit will depend upon the 
new airplane's reliability, performance 
and cost, Fagan said. The manufacturer 
is believed to be Grumman Aircraft and 
the airplane Grumman's new A2F-! at 
tack plane (AW Nov. 10, p. 28 

Navy spokesmen reported that a num 
ber of steps are under way, or planned 
tc accelerate the flow of failure data 
from field installations to the manufac 
turers. Naval Air Technical Service 
Facility, Philadelphia, will take 
over processing of the 70,000 field fail 


such 


soon 


ure reports received every month in an 


effort to slash the previou 
eral months required to prepare monthh 


sent out to manu 


time of se\ 


summaries that are 
facturers 


These Failure Unsatisfactory Report 
FURs) and Electronic Failure Report 
EFRs), which must be turned in by 
maintenance in order to draw a 
replacement part, give some data on 
cause and natut f a failure, but their 
meager information limits them genet 


lly to pinpointing trouble areas, manu 
facturers’ comments indicated 


Industry Request 


| | 
ISAC 


Several company representatives 
that Navy provide failure reports on 
competitor § aircraft in to inform 


designers of reliability of 
ts and sub-systems to 


ill industry 
different componen 
aid in selecting reliable components and 
b-svstems for future aircraft 
Inspection Report 
put into operation 
1 punch-card sys 


St 


Disassembly and 
DIR Navi 
during the past vear, 
tem for reporting the condition of com 
received for overhaul, is ex 


W hich 


ponents 


pected to provide more detailed data on 
held performance and experience, Lewis 
Jones, technical adviser to Naval Avia 
tion Safety Center said 

However, Jones said the Navy is far 
from satished with its field trouble r 
porting svstem and is seeking methods 


detail and in 


1utomati 


to improve it, both in 
i . 
timeliness. He said existing 
data systems tied in by 
leased lines te ld facilities could pro- 
vide on field fail 
ures and operating expenence 
sh yuld be 


processing 


» Tie 
] 


iccurate daily reports 


Field service engineers 
brought into new weapon system d« 
velopment projects at the start to pro 


to designers for impro\ 
maintainability, Rear 


vide guidance 
ing reliability and 


Adm. Robert M. Revnolds told the con 
ference. Adm. Reynolds is BuAer’s as 
sistant chief for field activities. “‘Servicc 
engineers have a lot of valuable know! 
edge and designers should listen to 
them.”” Adm. Reynolds said. He also 
called on manufacturers to give their 
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reliability engineers “sufficient stature 
in the organization and sufficient au- 
thority.” 

Adm. Reynolds also warned manufac- 
turers that the Navy plans to get tough 
about reliability. “Aircraft companies 


should expect their production lines to 
be slowed or stopped when reliable 
weapon systems are not being delivered. 
Chose companies that deliver aircraft 
of high reliability will be those compa- 
nies that have a future.” 


USAF Ballistic Missiles Projects 


Face Accounting Office Probe 


By Katherine Johnsen 


Washington—General Accounting Of- 
fice announced last week that it will con- 
duct a thorough investigation of “all 
idministrative aspects” of Air Force's 
ballistic missile program. Its report on 
the investigation will be submitted to 
Congress and will be made public 

Announcement of the investigation 
was made by Comptroller General 
Joseph Campbell at a hearing before 
the House Government Information 
Subcommittee to air GAO’s five-month- 
old controversy with Air Force over 
the release of a report by the Air Force 
Inspector General entitled “Survey of 
Management of the Ballistic Missiles 
Program.” 

Campbell declared that USAF’s re- 
fusal is illegal and is blocking GAO in 
its statutory function to appraise the 
self-investigation svstems of government 
departments. He has formally protested 
to the chairman of five congressional 
committees: the House and Senate 
Armed Services committees; House and 
Senate Government Operations com- 
mittees, and the House Armed Services 
Investigating Subcommittee. 

Air Force Secretary James H. Doug- 
las has countered that release of the 
report would have “a serious adverse 
effect on the effective administration 
of the Department.” He said that “the 
public interest would best be served 
by not releasing the report . . . the 
goal of objective self-criticism can be 
attained only if the inspector general’s 
organization has the assurance that its 
reports will, without exception, be kept 
within this Department.” 

The subcommittee is firmly in GAO’s 
camp. Referring to Air Force’s action as 
“this unwarranted restriction on infor- 
mation needed by the General Account- 
ing Office to perform its duties,” the 
chairman, Rep. John Moss (D.-Calif.) 
issured Campbell that the group “will 
fully support your position and insist 
that USAF faithfully observe the laws 
18 written... .” 

USAF is expected to have the support 
of Secretary of Defense Neil McElroy 
in its conflict with the General Account- 
ing Office. 

In March, Campbell said, the Gen- 
cral Accounting Office and Defense 
Department Comptroller, Assistant Sec- 
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retary W. J. McNeil, reached “com- 
plete agreement” on what defense 
information should be released to GAO. 
Subsequently, Campbell reported, the 
Secretary of Defense adopted two re- 
strictions to the agreement “over our 
objection.” These were included in the 
Defense Department order issued in 
July. The changes place limitation on 
the availability of information in Inspec- 
tor General reports and in the furnish- 
ing of information to Congressional 
committees via the GAO 

A “statement of facts” 

the ballistic missile report was 
mitted to GAO bv the Air Force 
Campbell said he considers this inade- 
quate. “Analysis of this material indi- 
cates that some of the ‘facts’ are actu- 
ally conclusions. In order to evaluate 
the facts and determine the reasonable- 
ness of these conclusions, additional in 
formation is needed.” Campbell pre- 
sented these three examples 
e “The statement is made that 
‘test programs were integrated with 
minimum duplicate testing of compo 
nents and maximum use of test facili 
ties.’ . However, the extent of the 
survev which led to the conclusions 
stated is not disclosed 
e “Similarly . . . ‘the statement of facts’ 
1eports that ‘throughout the entire 
period of this survev, no individual in- 
terviewed could state that funds had 
not been available to support the ap 
proved annual program. Without 
knowledge of the scope of the survey 
and extent of verification, we cannot 
ippraise the significance of this state- 
ment. 
e “Also, . . . the material submitted 
contains manv instances of deficiencies 
in procurement practices but does not 
indicate the actions proposed or im 
plemented to correct these deficiencies 
or recoup the additional costs incurred 
We are, therefore, unable to ascertain 
the effectiveness of this survey or de 
termine what prompt corrective action 
has been taken.” 

The Air Force statement, publich 
released by the subcommittee, included 
this information on Ramo-Wooldridge 
Corp., manager of USAF’s ballistic 
missile program and is now merged 
with Thompson Products Inc.: 

e “Much criticism was expressed (by 
industry officials) with regard to the 


contained in 
sub 


role and activities of the R-W Corp 
. . » However, in large measure it was 
unwarranted since it failed to show any 
competitive harm or contractor detr 
ment in carrying out contract terms.” 
¢ Original $178,500 capital contribu 
tion made in 1953, consisting of $6,750 
each by Dean E. Wooldridge and 
Simon Ramo and $165,000 by Thomp 
son Products, had been expanded to a 
total shareholders’ equity of over $9.1 
million as of last Dec. 31 

@ Fee on the basic management con 
tract for the Mav, 1954-November, 
1955, period was $668,000, 14.3% of 
the estimated cost. In 1957, the fee 
was reduced to 10% of estimated cost 


e Total assets had increased from 
$248,000 on Dec. 31, 1953, to mor 
than $29 million, as of Dec. 31, 1957 


© Ramo-Wooldridge personnel assigned 
to the Ballistic Missile Division’s Bal 
listic Missiles Office increased from 18 
in 1953 to 3,269 in 1957 

¢ Total of 21,000 sq. ft. of facilities 
space were in use in December, 1953 
by Ramo-Wooldridge and government 
personnel assigned to the Ballistic Mis 
siles Office. This had increased to 
920,000 sq. ft. by December, 1957, 
with an additional 214,000 sq. ft. under 
construction and 283,000 sq. ft. of 
facilities in the planning stage. Build 
ings occupied were 56% owned by 
Ramo-W ooldridge, 11% bv the govern 
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ment and 33% 


Hard Bases for Thor 
Planned by USAF 


Los Angeles—Douglas Thor interme 
diate range ballistic missile soon can be 
launched from beneath the ground so 
that onlv a direct hit can destrov the 
missile before it leaves the muzzle of 
its launching tube, Maj. Gen. Bernard 
A. Schriever, commander of Air Re 
search and Development Command's 
Ballistic Missile Division, told a meet 
ine of the world affairs council here 

Schriever’s report marked the first 
official announcement that any of the 
first-generation liquid propelled ballistic 
missiles will share the sub-surface 
launch capability usually attributed only 
to the solid propelled Minuteman and 
Polaris and the second generation Titan 
liquid-fueled ICBM. Present plans in 
dicate that the land-based missiles will 
not use compressed air for initial launch 
like that planned for Polaris. Rocket 
powerplants will begin firing at the 
bottom of the tube. It may be neces 
sarv to provide some gas venting, but 
back pressure in the rocket combustion 
chambers is not expected to be an 
especially difficult problem 

Early Martin Titans may use a sim 
ilar “‘silo”’ launch site, but the missile 
may be lifted to the surface befor« 
launching by an elevator 


leased 
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There is no substitute for 


EXPERIENCE 


when it comes to producing motors for 
the aircraft and missile field 





Type D-1066 





For supersonic aircraft applications. .71 
HP DC motor, 7600 rpm continuous duty, 
24 volt. For pump drive. — 6.5 Ibs. 
Meets MIL-SPEC M-8609. 


Type D-1086 3 


For missile applications. 9 HP DC motor, 
12,000 rpm intermittent duty, 56 volt, 
—— proof. = 14.75 ibs. Meets 


For missile applications. Tested success- 
fully at over 200,000 ft. altitude, this 
4 HP, 27 volt DC motor (ranges 24 to 32 
volts) delivers 12,000 rpm, weighs 2.75 
Ibs, has radio noise filter, is explosion 
proof. Built for high shock and vibration 
loading. Meets MIL-SPEC M-8609. 





Type 0-632 


For fan, blewer, pump applications. Only 
6%” x 2%”, weight 234% ounces, deliv- 
ers 50 watts continuous duty at 7500 
rpm. Long life. Small motor wound for 
28 volt DC, or 110 volt AC or DC. Meets 
MIL-SPEC M-8609. 


Here are eight special motors for 
eight different applications designed 
and produced by EEMCO for eight man- 
ufacturers of aircraft and missiles, and 
for related applications. Note the per- 
formance details for each: ratio of high 
output to size and weight. 

EEMCO has designed and produced 
special motors for thousands of various 
applications in aircraft and missiles 
during the past 17 years. This is proof 
of EEMCO’s unparalleled capabilities as 
a specialist in the production of high 
precision motors. 

No matter what your problem may 
be in powering components for aircraft 
and missiles EEMCO has had experi- 
ence that can help you. Your inquiry 
is invited. 









For missile applications. 2.75 HP AC 
motor, 3140 rpm at gear box, continuous 
duty, 200 volt, 400 cycle, 3 phase. Power 
factor: 83%. Overall efficiency: 76% 
Weight: 11.25 Ibs. Meets MIL-SPEC 
M-7969A (ASG) 


Type C-1791 





For ultracentrifuge application. 142 HP 
AC motor, 12,000 rpm continuous duty, 
115 volt, 60 cycle, single phase, fan 
cooled. Weight: 12 Ibs 





Type D-1025 


For motor truck turbine engine applica- 
tiens. Starter-generator, weight 14.5 Ibs 
As starter: breakaway torque 220 in-ibs, 
terminal voltage of 20 volts. As gener- 
ator: 40 amps continuously with inter- 
mittent peaks up to 80 amps at 28 volts 


Type C-1874 


For actuator applications. 400 cycle, 3 
phase AC motor and clutch. Intermittent 
duty, 12,000 rpm on 200 volts, 650 
watts output. Weight: 4.5 Ibs. Meets 
MIL-SPEC M-7969A (ASG) 


ELECTRICAL ENGINEERING & MANUFACTURING CORP. 
4612 West Jefferson Boulevard, Los Angeles 16, California —Telephone REpublic 3-015! 


DESIGNERS AND PRODUCERS OF HIGH PRECISION MOTORS, ACTUATORS, AND RELATED EQUIPMENT.. 


. EXCLUSIVELY! 











HE U. S. ARMY will use Hamilton Standard Hydromatic propellers for its Grumman AO-1 
Mohawk, a new turbine-powered observation aircraft. This is another example of 
Hamilton Standard’s leadership in the design, development, and production of propellers = 


or other equipment for more than 50 types of turbine-powered aircraft and missiles. Se 


Engine Controls * Flight Controls Propellers * Starters * Air Conditioning Systems * Valves * Pumps 
HAMILTON STANDARD, WINDSOR LOCKS, CONNECTICUT 














Advisory Panels Listed by Killian 


Washington—Presidential science ad 
viser Dr. James R. Killian has reported 
the names of five of the 15 special Sci- 
ence Advisory Committee panels that 
are playing a major role in shaping U.S. 
policy on scientific and defense pro 
grams. 

All five are concerned primarily with 
civilian scientific matters. Killian has 
until recently refused to name any of 
the panels or those serving on them 
He told the House Government Infor- 
mation Subcommittee last spring that 
executive privilege extended to the 
panels because they advise the Presi- 
dent, adding that their makeup changes 
frequently, anyway. 

In addition to naming the committee 
and its panels, Killian said he has 
“special consultants, task forces and 
staff which are dealing with problems of 
considerable urgency.” These and the 
committee itself total more than 50 
scientists and engineers. 

As special assistant to the President 
for science and technology, Killian at- 
tends some cabinet and National Sc 
curity Council meetings and sits with 
the National Aeronautics and Space 
Council. 

Killian said there apparently has been 
“a misconception abroad that my office 
and the . committee have operating 
responsibilities in government. We do 
not. 

“We have no operational responsibil 
ity, for example, for the development of 
missiles or satellites. We have, of 
course, made intensive studies of vari 
ous aspects of our missile and space 
programs for the information and use of 
the President 

Panels he named and a summary of 
their activities are: 
¢ Science and Technology in Foreign 
Affairs: Advises on the role of science 
and technology in supporting foreign 
policy objectives and seeks to help gov- 
ernment agencies use science and engi- 
neering effectively in foreign programs, 
furthering international cooperation. 
e Scientific Information: Now complet- 
ing a study of government's responsi- 
bilities in coordination, acquisition, 
publication, translation, abstraction, 
storage, retrieval and dissemination of 
scientific and technical information 
Killian quoted a UNESCO estimate that 
about one-tenth of one per cent of U.S 
scientists and engineers can read Rus 
sian, while some 50% of their Soviet 
counterparts read English. 

e Space Science: “Took the lead last 
winter and spring in suggesting the ele 
ments of a ‘down-to-earth’ program in 
space science and in providing a basis 
for proposals which were subsequently 
made by the Administration on the or 
ganization of a space agency (NASA).” 
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© Research Policy: Examines conduct of 
research and use of science by govern 
ment, “especially the government's 
methods for formulating policy and 
achieving coordination in this field.” 
Killian said “not only the nation’s se 
curity but its long-term health and eco 
nomic welfare, the excellence of its 
scientific effort and the quality of Amer 
ican higher education are affected by 
the care and thoughtfulness with which 
the government supports research.” 
Panel also attempts to nurture im- 
portant scientific fields such as meteorol 
ogy, geology, geophysics, oceanography, 
radio astronomy, and studies of the 
upper atmosphere and combustion 

@ Science and Engineering Education: 
Now completing a study “aimed at clari- 
fying and highlighting objectives and 
needs of that part of our educational 
system which has the responsibility for 


preparing adequate numbers of first- 
rate scientists and engineers and for 


achieving a high degree of scientific lit- 


eracy in the U.S. 


Aircrafts Report 
Sales Up. Profits Off 


New York—Cost increases and write 
offs for commercial programs tempered 
what might have otherwise been an 
optimistic tone of nine-month financial 
results reported by major airframe and 
engine companies last week 

I'vpical of the paradoxical trend was 
Airplane Co. which reported 
increases in sales and earnings 


Pocing 
healthy 
for the period—sales up from $1,065, 


149,816 to $1,276,095,539 and earn- 
ings up from $24,077,427 to $27,328 
805. But Boeing reported that the 
2.14% profit margin the increased earn 


ings represented was a decline from the 
first six months and the 
pects a further decline for the full vear. 
increased costs on B-52G 
and increased commercial write-offs, 
Boeing pointed out that actual costs to 
date on the 707 programs have exceeded 
carlier estimates. However, sales prices 
of the transports delivered or now on 
order will slighth the costs, 
Boeing said, exclusive of research, de 
velopmental and general and adminis 
trative type expenses, written off as 
incurred 

Commercial jet transport write-offs 
also were cited by General Dynamics 
Corp. for a decline in earnings for the 
first nine mouths though sales increased 
to $1,153,498,834 compared with 
$1,133,182,305 for the period last year 
Net income was $58,940,152 as against 
$66,709,954 last 

Other major financial reports 
e Curtiss-Wright Corp. reported sharp 


company CX 


Be side Ss 


exe eed 


veal 


declines in sales and earnings. Sales 
fell from $455,740,323 for the 1957 


period to $288,456,741 this year and 
earnings dropped to $15,500,062 from 
$28.975.889 
© Lockheed Aircraft Corp. posted gain 
earnings rising from $11,311,000 or 
$3.83 a share last vear 
or $4.48 a share this vear 
a nine-month record of $681,867,000 
more than the $645,727,000 re 
corded for the same period last year 
Lockheed directors voted last week to 
split the company’s common shares two 
for one sent the share 
price up 5% to $62 in a single day. 
e United Aircraft Corp. sales rose to 
$914,245,345 for the nine months this 
| with $869,241,138 last 
vear but earnings declined from $38 
300,349 last vear to $30,504,323 for the 


period this vea 


News Digest 


to $13.302.000 
Sales reached 


or 6% 
move 


and th 


vCal compare 





New version 


f the Di uglas A4D-2N 
Skvhawk will be | 


ult by Douglas Air 


craft Co., which has ceived a [ S 
Navy contract for more than $79 mil 
lion for the job. Thir sion of basi 


Skvhawk design features improved 
weather and navigation equipment 
pressure fueling and in-flight refueling 

Aircraft is about | ft. longer 


pro\ sions 


British team Ministry of Sup 


ply and Vickers-Armstrongs Ltd left 
last weck for tl U.S. to discuss p 0] 
ing U.S. and British studies of variabk 
geometry aircraft leam includes Di 
Barnes Wallis csigmnc f the Vicker 
1. S00 mph folding-wing bomber Swal 
low (AW Mav 1 p. 34) and P. A 
Hufton, director of the Roval Aircraft 
I stablishment, Bedfor They will 
meet with official f the National 
Acronauti ind Space Admunistration 


Beech Aircraft Corp. Boulder (Colo 


Division will t pendabilityv of 
propellant system components = in 
USAF ‘Titan inte ntinental ballisti 
missile, under ntract from the Maz 
tin Co. Progra will include tests of 
extremes of tion, temperature and 
pressure effec under various flow, 
shock am t peratur conditions 

Radio Corp. of America has estab 


lished an Advanced Military Svstems 


group to create and develop advanced 


weapon §' 


| stem concepts 


Atlas test missiles are now 
data recovery 


telemetered 


Thor and 


carrving small, buovant 


Capsuics tO COVCI 
information during re-entry and to en 
radio 


Located in 


gaps in 
ure against chance interference 
throughout flight 
cone capsules are ejected at a predeter 


nose 
mined point prior to cone impact 
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Bilaterals May be Redrafted for Jet Era 


France leads way in denouncing present bilateral; 
sweeping changes may come within next 12 months. 


By L. L. Doty 


Paris—Introduction of jet transports 
on international routes is bringing 
about sweeping changes in relations be- 
tween U.S. airlines and foreign flag 
carriers that will call for a complete re- 
drafting during the next 12 months of 
most bilateral air pacts now in effect. 

Already, France has denounced its bi- 
lateral air agreement with the U.S. 
AW July 25, p. 30) on grounds that 
principles agreed to in 1946, date of 
last agreement signed, covering opera- 
tions of Douglas DC-4s and DC-3s, no 
longer have any significance in route 
planning for turbojet transports. France 
now intends to stand pat on the renun- 
ciation and will not give any ground un- 
til the U.S. is ready to concede to the 
majority of French demands for more 
routes beyond New York in the U.S. 

This does not mean that France will 
close the route between Paris and New 
York to air travel. Under its present 
strategy, France will permit U.S. car- 
riers (Trans World Airlines and Pan 
American) to serve Paris without an air 
igreement between the two countries 
ifter the present pact becomes ineffec- 
tive next June. If the U.S. agrees to 
such an arrangement, and France is con 
fident it will, Air France will retain un- 
written reciprocal rights to continue its 
present Paris-New York service. 

Renunciation by the French does 
mean this, however: U.S. carriers will 
lose their Fifth Freedom rights to oper- 
ite bevond Paris. Fifth Freedom is the 
nght of an airline of one country to 
carry traffic from a second to a third 
country 

Air France officials believe this threat 
is strong enough to persuade the State 
Department to relent in its position 
iainst giving France any more routes 
in America than it already has. Behind 
this belief lies a new interpretation, on 
the part of France, of the Bermuda 
principles—the pattern of which has 
guided the U.S. in the formulation of 
ill its air transport bilateral agreements. 

The U.S., in the past, has always in- 
sisted that traffic rights of carriers will 
be determined by the traffic-producing 
potential of the countries involved. In 
the case of the New York-Paris route, 
the U.S. has consistently pointed out 
that New York generates more original 
trafic than Paris and, therefore, route 
privileges between the two countric: 
will be pulled far out of line in favor of 
lrance if Air France is given more U.S. 
routes. At the present time, Air 
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France’s Paris-New York route accounts 
for about 26% of all its traffic while the 
U.S. carriers receive about 6% of their 
total trafic from the route. 

However, France has now put this in- 
terpretation on the Bermuda principle 
of equality of traffic rights: admitting 
that New York generates more traffic 
than Paris, it claims that the traffic is 
created, not because New York is a 
source, but because France is a traffic 
lure to tourists. French government ofh- 
cials stress this point and insist that the 
reute is lucrative only because travelers 
scek holidays in France in preference 
to other tourists areas 

In planning future route patterns, Air 
France admits it may be on the con- 
servative side in making forecasts de- 
signed to determine ficet requirements 
for jet operations. For example, studies 
conducted in France show that vearly 
increases of international trafic amoun- 
ing to about 16% can be expected 
through 1961. This means an increase 
of 67% in trafic volume during the 
next four vears which compares with 
one U.S. study that predicts a 96% 
traffic increase in the same period. 

Air France has based its forecasts on 
statistical market studies of the areas it 
serves but has also been guided by the 
economic and political implications of 
jet operations in mapping future sched- 
ules and route structures 


Airlines Study Future 


Most airlines now are studving future 
fleet composition of their competitors as 
one basis for the formulation of bilateral 
terms. Air France has ordered no turbo- 
prop planes on grounds that earning 
power of turbojets will far exceed that 
of the turboprop. Thus, Air France 
will seek route equality with countries 
using like or similar equipment to that 
ordered bv Air France as a means of 
maintaining competitive power. 

However, economic and political fac- 
tors will begin to plav a heavier role 
than they have in the past dealing with 
other airlines. So far, the economic im- 
plications of jet operations have out- 
shadowed technical aspects of turbine 
power among international carriers. 
Conferees at the International Air 
Transport Assn. technical conference in 
Monte Carlo dwelt heavily on air traffic 
control problems but gave every indica- 
tion that the major technical problems 
of jet transports have been all but 
solved. 

The technical conference closed with 
some sharp differences on minor engi- 


neering points but unanimity of opinion 
on major issues was strongly evident 
during the course of the meeting. But 
the economic aspects of jet operations 
threw the IATA traffic conference last 
month at Cannes into a disastrous 
breakdown. According to airline off 
cials here, the persistence shown by ait 
lines in rigidly holding out for indi 
vidual economic and political gains will 
characterize future negotiations on bi 
lateral agreements 

The question in aviation circles here 
is: will the State Department, in bilat 
cral negotiations, display the same strong 
resistance to the demands of foreign flag 
carriers at the risk of a break-down in 
talks that representatives of U.S. air 
lines showed at Cannes? 

This reverse interpretation will be 
used by other foreign nations with 
popular tourist areas when negotiations 
with the U.S. are resumed for new bi- 
laterals. It is a clue to the strategies the 
U.S. must cope with in future bilateral 
discussions when an attempt is made to 
apply the traffic generating power of the 
U.S. as pressure to offset the demands 
of foreign flag carriers. 

Italv will take a stand similar to that 
hela by the French. Spain has already 
hinted it will hold out against the grant 
of anv further Fifth Freedom routes 
bevond Madrid to U.S. airlines until 
it is ready to bargain for more routes 
within the U.S., and Spain has indi- 
cated it will be ready for that bargain 
ing only when its fleet of aircraft is 
expanded which, presumably, will be 
when the Douglas DC-8s on order are 
delivered in 1960. 

Basically France is seeking a route 
from New York to the West Coast. 
However, it will ask for even more 
privileges as negotiations, which were 
resumed last month, progress. In effect, 
the French will insist that the U.S. 
match each Fifth Freedom route it re- 
ceives from France for either TWA or 
Pan American with a similar route with 
in the U.S. for Air France. 

France is taking this new position 
because of an admitted fear of the big 
increase in seat capacity which it says 
will result with the introduction of 
turbojets. An Air France official here 
told Aviation Weex that operation of 
Pan American's Boeing 707-120 between 
Paris and Rome would saturate that 
market because of the high speed—and 
thus increased capacity with high util 
ization of the aircraft—and the “inevit- 
able” attractiveness of the jets. 

Pan American’s recent announce 
ment that reservations are over 300% 
higher this vear than last as the result 
of new Boeing 707-120 service on t! 
North Atlantic route has only serv: 
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to confirm these fears of Air France 
officials. 

France also feels the U.S. is bluffing 
slightly in its statements that it wants 
no more routes bevond Paris than it al- 
ready has. French officials here are con- 
vinced that the U.S. will refuse to sur 
render any of its present Fifth Freedom 
rights regardless of the cost and that it 
will willingly make further sacrifices in 
exchange for a route from Paris to 
Beirut, for example. 

Unlike Italy and Spain, France does 
not expect to lose its competitive posi 
tion during the next vear while it 
operates in competition to the medium 
range Boeing 707-120s and de Havil- 
land Comets. Its sole purpose in asking 
for more rights is to give Air France 
competitive equality on all major inter- 
national routes covered by U.S. carriers 

he airline begins to receive the first 
of its fleet of Sud Caravelle 210 turbo 
iets early in 1959 and the first of its 
17 Boeing 707-320s are scheduled for 
delivery in late 1959. The Caravelles 
will serve medium-range European 
routes. The Boeings will be placed on 
the North, Central and South Atlantic 
and Far East routes with a strong pos 
sibility they will be used on any Euro- 
pean routes on which competitive car- 
riers operate jets 


Capital Reports Gain 
For Third Quarter 


Washington—Capital Airlines _ last 
week reported a third quarter operating 
profit of $1,467,517 and a net profit of 
$564,874 as compared with an operat 
ing profit of $394,422 and a net loss of 
$475,920 for the third quarter of 1957. 

However, in a statement filed with 
the Civil Aeronautics Board, Capital 
said it had obtained a moratorium on 
payments for its Viscount turboprop 
transports to Vickers-Armstrongs (.\ir- 
craft) Ltd. in Julv, August and Septem 
ber totaling $2.4 million. Deprecia 
tion of $2,523,859 for the three-month 
period was taken on equipment 

Continental Airlines last week 
reported a gain in third-quarter operat- 
ing revenues—a total of $8,003,575, 
representing a 21% gain over the same 
period of 1957. The airline ended the 
period with a loss of $73,499. 

Delta Airlines for the third quarter 
reported operating revenues of $21,- 
907.985 and operating expenses of 
$20,993,240, leaving an operating profit 
of $914,745. After all charges, the net 
income after taxes amounted to 
$362,135 as compared with $355,938 
for the third quarter of 1957 

KLM Roval Dutch Airlines for the 
first nine months reported a drop in 
revenues to $100,193,000 from $100, 
431,000 reported for the corresponding 
period of last vear. 


also 
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Third-Crewman-in-Cockpit Crisis 


Impedes Airlines’ Jet Age Plans 


By Glenn Garrison 


New York—The new-born commer- 
cial jet age, still hampered by an un 
resolved flight crew and other 
continued its growth last 


CTISIS 
problems, 
week with these 
@ Pan American World Airways began 
jet service to Rome, previously stalled 
by Italian demands that jet transports 
pay a piston cnginc 
service. The issue is in abevance, and 
PanAm’s Boeing 707-121s are 
Rome at least temporarily without sur 
charge 
e New York-London Pan 
American was expected to begin Nov 
16 on schedule, but not with daily 
flights as originally planned. Frequen- 
cies are restricted bv the failure of 
PanAm and its pilots to come up with 

new contract including an answer to 
the third crewman controversy. Super 
visory pilots are fiving the. jet runs, but 
there aren’t enough to handle daily 
service to London as well as Paris. Daily 
flights to Paris will continue 
¢ British Overseas Airways Corp. ex 
pected to resume scheduled _ trans- 
atlantic service between London and 
New York last Fridav, this time on a 
dailv basis with its de Havilland Comet 
4s. BOAC put the first commercial jet 
service on the run Oct. 4, but was 
forced by labor troubles to withdraw 
the weekly flights in order to concen 
trate on training for the daily 
(AW Nov. 3, p. 38). 
e National Airlines pilots were taking 
ground training at New York Interna 
tional Airport for PanAm jets in prepa- 
ration for New York-Miami 
scheduled by National beginning Dec 
10 with leased PanAm 707-121s. There 
were conflicting reports as to whether 
National suffer from the pilot 
union problem 
e¢ American Airlines 
checking out supervisory pilots in_ its 
provisionally-certificated 707-120 and 
gaining experience with the plane 
Plans still call for first commercial jet 
service Jan. 11, although American’s 
pilot problem also is still unsolve 

Pan American began serving Rom« 
with its jets on Nov. 9, two weeks after 
Paris 


served 


developments 


surcharge overt 


serving 


service by 


service 


SCTN ICC 


would 


, 
was also busy 


opening commercial service to 
Ihe Rome segment had been 
with piston planes because of the sur 
charge issue. The surcharge question at 
Rome has now been deferred, accord 
ing to PanAm, until International Ai 
l'ransport Assn. takes up the whole hot 
urcharge subject next vear. The as 
sociation failed to reach agreement on 
the surcharge subject during verv re 


cent conferences (AW Noy. 10, p. 35 

While enjoying temporary relief from 
the Rome problem, PanAm was still 
saddled with another situation 
in the pilot issue. Plans were to round 
out November with a London service 
Nov. 16, 17, 23, 25, 27, 28, 29 and 
30, with return trips Nov. 17, 18, 24, 
26, 28, 29 and 30. Supervisory pilots 
will fiv these 
the plan, and it is hoped that some 
break in the situation will have occurred 
by the end of the month 

\ National spokesman told Aviation 
Week that the ~ unwrtit 
ten understanding’ 


scrious 


schedules, acc ding to 


iirline has an 
with its pilots co" 
ering the 707-121 
National and its pilots have signed 
contract, but the third crewman 
was left open 

Air Line Pilots Assn. told AviaT1on 
Week, on the other hand, that rank 
National pilots will not fi 
until crew 
has been r¢ iched 


leased operation 


issue 


and file 
the jets agreement on the 


Issuc 


Pilots in Training 

National plans to fly two daily round 
trips New York and Miami 
beginning De 10, and it seems un 
likely the airline could muster enough 
supervisory pilots to handle this sched 
ule. Furthermore, the pilots undergo 
ing training at Idlewild are not all 
AviaTION Week has 


between 


SUPCTVISOTS, 
lcarned 

Pan American was scheduled to have 
received four of its jets by the end of 
last week, and mav have a fifth by the 
Natinaal’s leased service begins 
The sixth ind final Pan American 707 
121 is due for delivery before the end 
of next month 

National's colors will not appear on 
the New York-Miami jet run during the 
initial lease operation this winter. The 
airline won't have the 707-12ls on a 
full-time basis, but will sandwich their 
utilization in Pan American 
schedules, generally speaking. For ex 
ample, one of the planes would finish 
a westbound flight from Paris in the 
early morning, be turned over to Na 
tional for a round tip to Miami and 
North Atlantic for a 
afternoon schedul 


time 


between 


o back on the 
’an American late 
American Airlines 
training for its supervisory pilots, but 
within another week or so will ha 
run out of this ca of pilot and the 
will be squ on the table 
pilots agree to begin jet 


The airline had 


c 
5 
I 


is going ahead with 


issuc will 
the other 
training in th« 
no dehnite ans 

Fastern, with f of 


Electra now 


. 

rT week 

its Lockheed 
] 


turbopr: p delivered anc 
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( BEGoodrich | 


B. F. Goodrich Unilock Rivnuts 
designed especially for aircraft and missiles 


New lightweight steel Rivnuts with thread-locking feature 
preserve structural strength...save assembly time and costs 


Ordinary anchor type fasteners used in 
aircraft and missiles require as many as 
three holes. And installation is made by 
two men who must have access to both 
sides of the work 

But new B. F. Goodrich Unilock 
Rivnuts can be installed by one man from 
one side of the work. Only one hole is 
needed. And the job can be done at any 
time during or after assembly. 

This greater flexibility in manufactur- 
ing procedure means a substantial savings 
in cost. In addition, with only one hole 
required instead of three, greater struc- 
tural strength is maintained. 

B.F.Goodrich Unilock Rivnuts, in fact, 
actually reinforce holes. That's because 
the equally spaced V-teeth under the 
Rivnut heads lock the Rivnuts to the 


Typical Unilock Rivnut installation in 
blind application. Installation principle 
is same as for regular Rivnuts. 


material in which they are installed. 
This eliminates the need for a key and 
keyway — elements which ordinarily 
set up points of stress concentration. 

The thread-locking feature is a short 
crimp in the shank of B. F.Goodrich 
Unilock Rivnuts. This provides attach- 
ing screws with an all-metal interfer- 


ence fit that locks them securely in place. 


Made from aircraft quality alloy 
steel, B. F.Goodrich Unilock Rivnuts 
are actually lighter than most anchor 
type fasteners. Yet they will meet 
strength and torque requirements of 
Military specification MIL-N-25027 
for lock-type nuts. 

B. F. Goodrich engineers will be 
happy to make recommendations con- 
cerning the use of Unilock Rivnuts in 
your products. For complete informa- 
tion write B.F. Goodrich Aviation 
Products adivision of The B.F.Goodrich 
Company, Akron, Ohio. 


B.F.Goodrich Unilock Rivnuts are basic- 
ally the same in appearance and function 
as regular type Rivnuts. However, the 
Unilock design is identified by the V-teeth 
under the head and the crimped shank end 
which provides the thread-locking feature. 
Radial marks on top of the head readily 
indicate grip range. 


™_ 


Equally spaced V-teeth, 
made as an integral part of 
the under side of the head, 
engage with surface of ma- 
terial in which the Rivnut 
is installed, thus providing 
high torque resistance and 
eliminating need for keyed 
head and slot. 


B.EGoodrich aviation products 











at Miami, last week was still training 
supervisory pilots and hoping to negoti 
ate a solution to the crew issue. It 
may be possible that an agreement cov- 
ering the Electras but not future jets 
will be reached 


Transatlantic Service 


Pan American's daily roundtrip trans- 
atlantic revenue operation 1s producing 
excellent passenger load factors with the 
jets—an overall average eastbound and 
westbound of about 95% from the first 
flight Oct. 26 through Nov. 8. Dut 
ing that period, Pan Am’s 707-121s 
carned 540 de luxe passengers and 
S81 economy passengers eastbound, 
558 de luxe and 972 economy pass 
engers westbound, for a total of 2,951 
passengers. 

Only one revenue flight was able to 
fly nonstop during the above period 
the New York-Paris flight of Nov. 4, 


which was accomplished in a record 7 


hr. 1 min. of air time, or 7 hr. 26 min 
block to block. This flight carried 37 
de luxe and 56 economy passengers. It 
took off from runway 13R at Idlewild, 
low down in the Port of New York 
Authority’s anti-noise runway priority 
scheme but the only really nonstop run- 
way under present conditions (AW 
Nov. 3, p. 38). 

Average elapsed time of the east- 
bound flights from Oct. 28 through 
Nov. 8 was 9 hr. 16 min. block to block. 
\verage air time was 7 hr. 23 min. 
Westbound, average elapsed time was 
10 hr. 16 min. and average air time 
was 8 hr. 58 min. Most eastbound 
flights stopped once, usually at Goose 
Bay btt several times at Boston, while 
one eastbound flight stopped twice 
because of weather problems 

Westbound, all flights one-stopped 
from Paris, with the stops split about 
evenly between Keflavik and Santa 
Maria 


Airlines Win Depreciation Victory 


By Robert H. Cook 


Washington—Refusal of the U.S 
Supreme Court to back a Civil Aero- 
nautics Board rule regulating airline de 
preciation accounting procedures last 
week is regarded as a major victory by 
airlines. 

Declining to review a decision of the 
Court of Appeals, which held that the 
Board has no authority to dictate airline 
depreciation policies, the Supreme 
Court also upset a lower court ruling in 
favor of the CAB-imposed depreciation 
regulations which have been in effect 
since Jan. 1, 1957 

As ordered by the Board, the policy 
set an across-the-board standard of seven 
vears depreciation and a 15% residual 
value for aircraft. Scheduled carriers for 
merly used different formulas, ranging 
between four and seven years deprecia- 
tion and 5 to 10% residual value. 


Key to Problem 


Key to the entire issue is the airline 
industrv’s ability to dispose of surplus 
piston engine equipment on a profitable 
lhe Board has steadfastly main 
tained that its stretched-out policy and 
higher residual values would give the 
carriers sufficient leeway to recapturc 
the cost of its piston engine aircraft 

On the other hand, the airlines con- 
tend that CAB not only lacked legal 
authority to impose such regulations but 
based them upon an “arbitrary” physical 
life of aircraft. Carriers further point 
out that their only practical hope of 
avoiding heavy losses in disposing of sur 
plus aircraft is by measuring deprecia- 
tion tables on the basis of competitive 
life of certain types of transports. 

In addition, thev said, varving deliv- 


basis. 
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cry dates for jet transports and different 
equipment needs, makes any deprecia 
tion plan the distinct task of individual 
airline managements. 
Collectively, the scheduled 
feel thev have gained an undeniable vic- 
tory that also may remove at least one 
major stumbling block to solving their 
financial problems. (AW Oct. 6, p. 49 
Financial circles have long criticized the 
maze of regulations which control the 
airlines and have singled out the lower 
depreciation schedules imposed by CAB 
as inflating airline profits to provide an 
unrealistic picture of industry earnings. 


Carricrs 


Attracting Capital 


Financial analvsts sav removal of this 
“unrealistic” policy places airline earn- 
ings in a more “logical perspective al 
lowing carriers to improve their cash 
asset position in preparation for jet de 
liveries.” 

Other that brokers also 
have been counting heavily on a general 
fare increase to attract more capital for 
the industry. The CAB-imposed depre- 
ciation policy had the effect of causing a 
jump in net incomes, which created a 
false impression of their true economic 
status, the analysts say. 

Civil Aeronautics Board spokesmen 
greeted the final court ruling as a clear 
opening for airlines to establish their 
own depreciation policies unless Con- 
gress should enact legislation placing 
this responsibility on the Board. The 
Board said it instituted the new policy 
as a method of “policing” accounting 
practices and that the Supreme Court 
action would have no effect upon the 
Board’s powers or rate making or deter 
mination of what may be depreciated or 
at what rate. American Airlines fi 


sources Say 


first 


tested the legality of the CAB order in 
the U.S. District Court for the District 
of Columbia. 

Ihe decision, 
not only covered the 
thority but recommended 
aircraft spare parts which 
repaired would be depreciated, cost of 
major overhauls of airframes would b« 
depreciated through a charge to a spc 
cial maintenance instead of 
being carried as current expense. This 
decision was later upset by the Appeals 
Court 

A second case involving depreciation 
on airframes is pending a decision from 
the District Court, although the Su 
preme Court ruling is believed to hav« 
predetermined its probable outcome 

American typifies the thinking of 
most major carriers which opposed the 
controversial depreciation policy. Plan 
ning an all-jet fleet by 1961, the carriet 
said its present Douglas DC-7 fleet, ac 
quired since 1956 was ordered with the 
expectation that it would be obsoleted 
by jets thus requiring they be depreci 
ated by the end of 1961. 

Depreciation of the entire fleet of 
DC-7s with a 10 
residual, the carrier would have 
left American with unrecovered costs of 
$30.3 million by the end of 1961. Its 
present depreciation policy of retiring 
this piston engine fleet by a common 
date will result in a residual value of 
$11.2 million by the end of 196] 


BEA Plans Reduction 
In Package Air Fares 


London—British European Airways is 
planning to reduce “package” tour air 
fares next vear on mid-week night 
flights to 15 popular European vacation 
resorts. Giving some details of the plan 
which is subject to International Air 
Transport Assn. and government ap 
proval, BEA said it would give cheaper 
Viscount air fares to travel agents sell 
ing “all-in” vacations. Company hasn't 
made public amount of proposed r 
ductions. 


favoring the Board 
agency's au 
that only 
could b« 


reserve 


over seven years 


Savs, 





JetStar Production 
Lockheed will begin immediate pro- 
duction of its 600-mph. JetStar CL-329 
utility jet transport at its Marietta, Ga. 
plant (AW Oct. 6, p. 23). First airplane 

will be off the line in 18 months. 
More than 70 production positions 


have been sold to private companies. Jet 
also will be offered on off-the-shelf basis 
to potential government users and to 
USAF and air forces of other countries. 

Both CAA and RCAF are interested 
in the $1 million jet. No military or for- 
eign orders have been received yet. 














Avre CF-105 Arrow 
Canada’s newest 
supersonic interceptor 





In the Arrow's twin 


/ROQUOIS turbojets... 


TANIUM)GUTS WEIGHT 57% 


in compressor blade 


assemblies 


Twin Orenda-built Iroquois jet @ngines will speed the Avro Arrow 
through space at 20 miles per minute. In these advanced design 
turbojets, as in the aircraft structure itself, every pound of weight- 
saving becomes a vital consideration. 


To Orenda designers, titanium’s high strength-to-weight ratio 
proved a double bonanza. By using titanium in place of stainless 
steel for compressor blading, much lighter titanium disks could also 
be used. Result: A total weight saving in the assembly of 57% (see 
diagram). In addition, lighter structural members could be used, 
contributing further weight savings and improving performance. 


Mallory-Sharon, in cooperation with Atias Titanium, Ltd., pro- 
duced many of the titanium alloys which help make possible the 
Iroquois’ superior performance. These same technical and produc- 
tion facilities are available to you now . . . to assist you in using 
titanium’s outstanding physical and mechanical properties to maxi- 
mum advantage. Write us for information or technical assistance. 


iroquois turbojet engine 


20008 te (a9) thst MALLORY Ms SHARON 


MALLORY-SHARON METALS CORPORATION +: NILES, OHIO 


Integrated producer of Titanium ¢ Zirconium * Special Metals 





U. S. Urged to Tighten Bilateral Policy | 


Washington—Pan American World 
Airways is pointing to its heavy Latin 
American evidence of what 
may happen to the balance of U. S. 
flag carriers in the international market 
if the government fails to strengthen 
its bargaining with foreign powers. 

Although the airline is immediatel, 
concerned with the price cutting prac- 
tices of foreign carriers in the Latin 
American market, Wilbur Morrison, 
Pan American executive vice president, 
feels that the powerful support a num 
ber of foreign governments lend their 
airlines in competing with U. S. carriers 
may eventually force the return of all 
U. S. international flag carriers to a 
subsidy operation. The only possible 
answer, he contends, is the active 
intervention of the U. S. government 
to avert a possible all-out price war in 
Latin America and a change in philoso 
phy to demand equal rights for Ameri 
can carriers when foreign airlines seek 
new routes or authority. Both Pan 
American and Pan American Grace 
Airways are feeling the pinch on their 
Latin American routes by the low fares 
offered by their foreign re 
(AW Oct. 13, p. 39; Nov. p. 3 

Emphasizing the need for govern 
ment backing other 
governments back their own flag lines,” 
Morrison savs Pan American seeks the 
right to compete on a fair and equal 
basis “freed of artificial nationalistic 
restrictions on the service we can offer.” 

As an example, he said, Brazil re 
stricts Pan American to 430 seats a 
week, the same number assigned several 
vears ago, while the Brazilian airline, 
Varig, has subsequently increased its 
flights between Brazit and New York, 
and another Brazilian carrier, REAL, 
provides two round-trip flights a week 
linking Brazil with Miami and Chicago 

On the other hand, Morrison charges 
that the U. §S such re 
strictions on foreign airlines operating 
into this country and often allows 
‘siveawayv”’ routes which benefit foreign 
carriers at the expense of the U.S 

demonstration of how this “gen- 
policy has harmed our inter- 
airlines, according to Pan 
was the agreement giving 
Lufthansa, the West German airline, 
authority to serve Boston, New York, 
Philadelphia, Chicago and either San 
Francisco or Los Angeles. 

In return, American carriers 
awarded the right to serve five German 
points: Frankfurt, Hamburg, Stuttgart, 
Munich and Dusseldorf-Cologne-Bonn 

New York alone, Pan American 
points out, has almost three times the 
combined population of all the German 
cities that U.S. carriers serve. 
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KLM, Roval Dutch airline, which 
ilso competes with Pan American in 
Latin America, realized revenues of 
$12.8 million out of New York, while 
American flag airlines were taking $109, 
000 out of Amsterdam, a ratio of about 
130 to one, according to Pan American. 

In the competitive picture in_ the 
Latin American market area, there are 
more airlines than there are in the rich 
domestic market of the U.S. Pan 
American says that in the last five years 
foreign flag carriers have increased from 
il to 23 along the routes between 
Miami, the coasts of South America, 
Panama, Central America and Cuba. 
‘hese carriers’ flights have jumped from 
89 to 187 a week, the airline says. 

An indication of this “crazy quilt of 
competition,” Morrison says, is_ the 
125-mi. hop between Buenos Aires and 
Montevideo, where 17 airlines compete 

loday, he adds, there are 60 airlines 
competing in the Latin American mar 
ket. Of these, 45 fly between the U 
and Latin America: 34 foreign flag and 
11 domestic carriers. 

Cut rate prices are only one of many 
tactors which place American flag car 
riers at a disadvantage, according to 
Pan American. While the fare prob 
lem is generally charged to rate cutting 
by non-members of the International 
Air Transport Assn., Pan American says 
foreign IATA member carriers, 
possessing domestic operations within 
their countries not subject to IATA 


some 


regulations, ar 
lem by offering 
ing” gimmicks to 
Onc 
tine interests, offered a free 
of the country if delegates 
Aires technical convention 
the line from New York to 
Aires. Another carrier, Pan 
charges, offered to chartet 
the delegates at the 
fare and carry wives and children free 
Pan American’s 
were down $3.3 million on its Latin 
American division during the first nin« 
months of this forcing it to reduce 
its thrift fares in order to meet comp 
tition Devaluation of soft South 
American currencies further decreased 
the vield of dollars taken to the U.S 
since tickets are sold in local currenc 
Pan American has particularly taken 
issue with the Civil Aeronautics Board's 
stand on reciprocal rights during which 
Board members stated that any foreign 
carrier route granted would be based on 
trafic between the U.S. and the coun 
try of the carrier's origin, as oppose d to 
Fifth Freedom traffic 
Again using KLM as an example, Pan 
American contends that CAB interpre 
tation of its stand can be _ taken 
many ways. KLM operates unrestricted 
in the heavily traveled U.S.-Venezuela 
market on a reciprocal rights agreement 
between the U.S. and the Dutch pos- 
sessions of Curacao and Aruba. 
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Final Assembly Starts on Continental 707-120 


)7-120 jet transport for Continental Air Lines has moved onto final assembly 
line at Boeing’s Renton, Wash., plant after mating of fore and aft sections and wings (AW 


First Boeing 7( 


Oct. 27, p. 39). 


Aircraft will be delivered to Continental next spring. 
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Preserver of Peace... 


Wrap-around 
bumper for 
a continent 


Like a huge “‘bumper”’ wrapped around the North 
American continent and reaching down along both 
the Atlantic and Pacific shores, the North Ameri- 
ean Air Defense Command (NORAD) has been 
created for operational control of air defense 
units of the Army, Navy and Air Force of the U.S. 
and the RCAF Air Defense Command of Canada. 
Its field includes the vast area between the 
southern border of the United States and the 


Headquarters—NORAD—Colorado Springs 


northernmost limits of Canada and Alaska. Under 
the functional control of NORAD will be BMEWS 
Ballistic Missile Early Warning System) and 
SAGE (Semi-Automatic Ground Control Environ- 
ment) for the defense of specified sectors. In addi- 
tion to its responsibility as prime contractor for 
BMEWS, the Radio Corporation of America is 
working on other important electronic assign- 
ments for NORAD. 


RADIO CORPORATION of AMERICA 


DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, N. J, 


Tmk(s) ® 
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P Allegheny Airlines reports that it car- 
ried 49,062 passengers in October, set- 
ting a new company record for the fifth 
consecutive month. The carrier flew 
more than eight million passenger miles 
during the month, a 15% increase over 
October, 1957. The airline attributed 
some of the increase to the strike against 
Capital Airlines, some of whose routes 
parallel Allegheny’s, called by the Inter 
national Assn. of Machinists. 


> British Overseas Airlines Corp. last 
week flew demonstration flights of its 
Comet + jet transport in four U.S. 
cities: Washington, Chicago, Detroit 
and Boston. 


> Civil Acronautics Administration lists 
Berlin as the leading foreign city in 
passenger origination on U.S. interna- 
tional carriers during 1957. At Berlin, 
318,491 persons boarded U.S. flag car- 
riers. Other leading foreign cities and 
the number of passengers boarded in- 
clude: Havana, 185,950: Frankfurt, 
143,115; Mexico City, 104,103; Nassau, 
95,115; Montreal, 91,437. 


> Emery Air Freight Corp. recorded a 
third quarter net income of $156,394, 
down from last year’s $181,491, and a 
nine months net income of $325,162, 
which also falls below last year’s $540,- 
827. Compared with second quarter 
figures, however, third quarter revenues 
were up 21%, earnings 79%. 


> Pacific Northern Airlines air cargo 
figures in October were 33% higher 
than those registered in October, 1957. 
Pacific Northern carried a total of 480,- 
190 Ib. of cargo between Alaska and the 
Pacific Northwest, with its sharpest in- 
crease in southbound trafic, up 100% 
over October, 1957. The airline also 
carried 11,018 Ib. of air express during 
the 1958 period. 


> Shannon Free Airport, Ireland, re- 
ports a 47.5% increase in landings dur- 
ing the third quarter of this vear over 
those for the same period of 1957. A 
total of 3,858 landings were made dur- 
ing the record quarter to bring the total 
number of in-transit passengers to 176, 
156, a gain of 29.8% over last vear's 
third quarter figure of 123,759 passen- 
gers. 


> TSA-Transcontinental of Argentina 
has signed interline agreements with 
four U.S. carriers. The agreements, cov- 
ering interchange of passenger tickets, 
baggage tags and cargo way-bills, were 
signed with American, Allegheny, 
Trans World Airlines and United Air 
Lines. 
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AIRLINE OBSERVER 


© Watch for the Flight Engineers International Assn. to back up its strike 
threats in any negotiations involving the use of pilot-qualified engineers 
FEIA regards its third crew member dispute with the Air Line Pilots Assn 
as a last-ditch stand to avoid being swallowed by the more powerful union 
ALPA says it feels that its demands that the third crew member be pilot 
qualified will eventually be adopted by all carriers, based upon a Presidential 
Emergency Board recommendation to Eastern Air Lines. The pilots’ union 
also says that approximately 50% of the airline industry now employs pilot 
qualified engineers who are ALPA members. 


> Alitalia, the Italian airline, will finance the purchase of four Douglas DC-8s 
and a Link flight simulator through the Export-Import Bank, Douglas and 
Link Aviation. Purchase agreement calls for a total expenditure of $24 
million, with the airline making a $6 million down payment. Balance of the 
funds will be: $13.7 million from the Export-Import Bank, $4.3 million from 
Douglas and $202,000 from Link. The airline plans to install 16,500-Ib.- 
thrust Rolls-Royce Conway bypass engines in aircraft and is completing 
financial arrangements for the powerplants in Britain. 


> Purchase price for the Fairchild F-27 and F-27A turboprop transports will 
be boosted on Noy. 30—the F-27 from $590,000 to $635,000: the F-27A from 
$660,000 to $695,000. Fairchild Engine & Airplane Corp. officials attrib- 
ute the increase to climbing production costs 


> Costa Rican government authorities are expected to pass new taxes which 
will levy a charge of one dollar per person on all passengers entering the 
country on an international airline. Further tax proposals to be imposed 
on the carriers call for a per-kilo levy on arriving international air freight and 
an aircraft landing tax of approximately five cents per kilo. Pan American 
World Airways, KLM, TACA and LACSA, the Costa Rican airline, are 
fighting the proposal. Pan American estimates that the five-cent tax will 
increase its present monthly landing fees by a minimum of $7,000. 


> Philippine Air Lines is scheduled to resume service between Manila and 
‘Tokvo on Jan. 1 under terms of a recently signed bilatcra) agreement between 
Japan and the Philippines. Japan Air Lines, however, does not plan to 
inaugurate similar service for another two or three vears, according to gov- 
ernment sources in Tokvo 


> Japan Air Lines and Canadian Pacific Airlines have cut rates on their 
Pacific routes by introducing a family plan on routes between Japan and the 
West Coast. Tokyo is expected to approve the new fares in the near future. 
Fares, which permit wives and children over 12 to purchase round trip tickets 
at the price of a one-way fare, will be effective daily between Dec. 1 and 
March 1. Pan American and Northwest airlines are reportedly considering 
similar fares. 


P Air Line Pilots Assn. has charged Civil Aeronautics Administration with 
“too hasty implementation” of its new air traffic control procedures. During 
its annual convention in Miami, the union particularly criticized a recent 
Civil Aeronautics Administration order combining CAA and Air Defense 
Command radar for en route trafic control. Under the joint agreement 
radar advisory service for civil jet transports above 24,000 ft. was recently 
put into effect on three routes linking New York with Nantucket Island, 
Mass.; Bangor and Presque Isle, Me.; Boston and Montreal. By Dec. 1, 
the plan also will be implemented on two routes between New York and 
Miami and, by Jan. 1, on several transcontinental routes. Pilots have com 
plained they were not briefed on the plan, merely informed that it was to 
be instituted five days before it was begun. ALPA passed a resolution 
authorizing legal action if necessary to ensure that any agency charged 
with air trafic control responsibility will not adopt any procedures that 
could deny turbojet operations use of the available airspace 


> ARIA, the Israeli airline, has announced plans to purchase three Noratlas 
cargo planes from Nord Aviation of France. Prior orders for the twin engine 
aircraft were placed by the Israeli government for military purposes. 











+ 


Can you name this airport? 
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Clue: the citrus fruit center it serves is the spring training 
site of the Washington Senators baseball team. (Answer below) 


Now test your aviation oil memory: Do 
you remember the two important reasons why 
Gulf oils are better for your engine? 
1. In addition to providing efficient, thorough 
lubrication, Gulf aviation oils help keep engines 
clean—and safe! 
2. Gulf-clean engines can go longer between 
overhauls, because there’s less wear and tear 
on engine parts. 

Choose either new Gulfpride Aviation Oil 


Fly safely with a 
Gulf-clean engine 


AVIATION PRODUCTS 


Series D, the detergent oil, or Gulf Aircraft 
Engine Oil, the straight mineral oil— both keep 
your engine Gulf-clean and safe. 

The airport pictured above is the Orlando, 
Florida Municipal Airport, two-and-half miles 
east of the city. It has five paved runways, the 
longest of these being 5,500 feet. 

Here you’ll find friendly Gulf service under 
the supervision of Howard Showalter, president 
of Showalter Flying Service. 
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Airline Traffic— September, 1958 


Revenve 

Revenue Passenger Load Total Revenue to 
Passengers Miles Factor U. S. Mail Express Freight Revenue Available 
(000) Ton-Miles Ton-Miles 
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DOMESTIC TRUNK 
American p Saaimanated 630,213 432,160 1,630,181 872,292 | 9,241,214 53,357,256 58 
Branift ‘oe 174,138 75,387 295,115 170,694 578,078 8,289,456 49 
Capital ee 336,410 135,124 517,345 298,253 406,382 14,179,427 49 
Continental ee 74,519 38,389 | 92,683 42,123 191,030 4,014,653 40 
Delta 217,261 101,847 359,825 269,621 1,139,100 11,568,747 51 
Eastern 600, 526 302, 496 879,973 510,749 1,308,637 31,871,260 42 
National , 99,067 54,573 231,455 50,179 448,205 6,024,192 39 
Northeast 72,527 23,118 61,75) 28 , 459 86,826 2,392,467 29 
Northwest conn 141,736 104,808 470,340 252,681 1,021,783 11,831,622 50 
Trans World bcakees ca 391,701 337,712 1,083, 267 651,185 2,360,319 36,445,859 58 
United 598,523 447,205 2,343,723 | 1,012,359 6,978,628 53,375,357 57 
Western cagna cap 113,301 60,270 223,118 83,672 343,403 6,429,172 41 
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INTERNATIONAL 
American ae erate 10,661 9,534 
Braniff aero | a 3,625 6,940 
Caribbean-Atlantic 17,033 1,156 
Delta pelea kate 4,453 5,493 
Eastern ’ die ra 30,068 43,230 
Mackey ree aide 5,253 1,209 
National oo ok ae ne 7,867 5,656 
Northwest gle bcitea a 13,681 28,842 
Pan American 

Alaska 4,110 4,408 
Atlantic he 136,756 183,565 
Latin America i. 87,026 96,641 
Pacific - 21,801 84,791 
Panagra ; 10,954 12,955 
Resort oovah ees - 
Trans Caribbean | 6,110 13,182 
Trans World a 34,296 101,007 
UMCA ee ere 161 53 
United ion 8,933 22,200 
Western Peis 1,626 2,503 


9,043 851 244,162 , 249,029 
14,161 118,742 887, 830 
1,359 “e 3,483 125,204 
6,799 ; 35,563 657,311 
79,071 147,525 , 624,355 
1,651 132, 142 

9,483 41,48) 661,017 
1,329,960 866,129 , 260, 345 
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27 ,874 173,891 648 , 230 
1,129,906 3,013,139 , 213,995 
351,342 3,888,648 , 756,060 
1,254,501 1,996,217 , 119,356 
61,997 419,005 , 899,443 
3,753,133 , 753,133 

148 , 087 , 297, 590 

902,330 818,842 , 207, 196 
1,565 7,251 

142,645 97 , 564 , 509,215 
1,577 2,020 275, 676 
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LOCAL SERVICE 
Allegheny ; cennten 42,911 7,429 
Bonanza onl es 13,575 3,138 
Central 12,436 2,386 
Frontier ; 19,660 4,636 
Lake Central 15,601 2,412 
Mohawk a 39,347 7,439 
North Central , 68 , 258 11,560 
Ozark | 38,106 6,453 
Pacific can 32,148 7,030 
Piedmont ; 34,907 6,970 
Southern : bi 17,597 3,220 
Trans-Texas a 20,005 4,562 
West Coast Se GUE Ne, - 21,155 3,975 


be 
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11,028 28,874 773,131 
4,888 9,913 317,965 
5,682 12,677 250,929 
14,304 65,739 536,511 
3,209 253, 872 
8,160 16,906 752,036 
23,829 , 177, 673 
10,275 23,214 672, 330 
9,519 10,616 695,241 
13,752 16,171 713, 502 
7,765 11,272 338,441 
13,001 26,171 483,611 
5,179 16,385 403,752 
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HAWAIIAN 
Howgiien...... 


bs 32,273 12,105 4,341. 118,661 , 273,397 
Trans-Pacific 15,013 


2,167 642. _ 7,646 182,235 


CARGO LINES 
AAXICO ow knte wee 
Aerovias Sud Americana... 
Fiying Tiger 
Riddle 
Domestic 


5,348 3,289,297 , 305,602 
. 647,203 647,203 
35,821 6,963,527 , 668, 860 





20,941 4,376,722 , 431, 162 
International 721,543 721,543 


Secboard & Wectern.......1 9931 3,876 149, 481 2,918,918 456,229 
Slick z 248 2.057 392,892 598,625 


HELICOPTER LINES 
Chicago Helicopter + 11,591 215 1,297 21,875 
Los Angeles Airways - 2,682 104 4,065 2,304 16,231 
New York Airways cated 9,708 187 1,665 855 $21 20,929 


ALASKA LINES 
Alaska Airlines. . 6,958 3,970 51,751 3,316 256,009 723, 866 


Alaska Coastal 4,418 399 3,880 4,270 49,154 
Cordova 1,046 173 4,702 29,797 52,427 
Ellis : 5,673 319 2,078 2,168 36,784 
Northern Consolidated a 2,141 702 23,723 81 , 666 184,028 
Pacific Northern , 10,311 9,578 100,728 6,207 316,638 , 461, 961 





Reeve Aleutian* oe : 
Wien Alaska gg 3,955 1,268 30,199 179,193 340,222 


* Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 














Sharpening 





the F'alcon’s claw 


Faster flying, higher climbing, farther reaching 
...the new supersonic Falcon air-to-air guided missile. 
Conceived, developed, and manufactured by Hughes En- 
gineers, it 1s today’s best performing air-to-air missile. 


The Super Falcon GAR-3, newest in the family of 
Falcon missiles, is powered by a new and longer-lived 
solid propellant rocket engine. It can climb far beyond 
the altitude capabilities of the interceptor and destroy 
an enemy H-bomber in any kind of weather. 


Hughes Research & Development Engineers, always 
moving forward, are also developing the GAR-9, a new 
atomic air-to-air missile which will be used with the 
F-108, a fantastically swift long range interceptor 
being built for the Air Defense Command. 


The new atomic missile will be able to reach out over 
extremely long distances and destroy enemy bombers 
long before they reach their U.S. and Canadian targets. 


Advanced Research & Development at Hughes is not 
confined to just guided missiles. Investigations pres- 
ently underway at the Hughes R&D Laboratories in- 
clude Space Vehicles, Advanced Airborne Systems, 
Nuclear Electronics, and Subsurface Electronics... just 
to name a few. At Hughes in Fullerton engineers are 
engaged in the Research, Development and Manufac- 
ture of advanced three-dimensional radar systems. At 
Hughes Products, the commercial activity of Hughes, 
advanced Research & Development is being performed 
on automatic control systems, microwave tubes, and 
new semiconductor devices. 

The challenging nature and diversity of Hughes proj- 
ects makes Hughes an ideal firm for the Engineer or 
Physicist interested in advancing his professional status. 


Photo at left shows Convair F-102 firing salvo of FalconGAR-1 
air-to-air guided missiles. 





An immediate need now exists for engineers in the following areas: 


Systems Analysis 
Microwaves 


Computer Engineering 
Field Engineering 
Semiconductors Circuit Design 
Technical Training Communications 
Microwave Tubes Radar 


Write in confidence, to Mr. Phil N. Scheid, 
Hughes General Offices, Bldg. 6-R-1 , Culver City, California. 
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Sophisticated Hughes Electronic Armament Systems contro! 
high-speed jet interceptors from take-off to touch down, and 
during all stages of the attack. 


Ground Systems being developed at Hughes in Fullerton 
provide mobile three-dimensional radar protection and high- 
speed data handling. 


Creating a new world with ELECTRONICS 


HUGHES AIRCRAFT COMPANY 
Culver City, El Segundo, 
Fullerton and Los Angeles, California 


Tucson, Arizona 
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Decision Channels Compared 


Major command channels are shown for the average United States (above) and Soviet 
Union (below) combat aircraft projects. The Soviet designer has considerable technical 
freedom and is responsible only to the Minister of the Aircraft Industry. The only 
schedule control the military exercises is through the commissions above the minister which 
select fhe designer for each project, approve mockups and conduct final flight testing. 
United States designers must constantly go up the chain of command, usually as far as the 
Department of Defense, to get approval for every facet of their work. Solid lines shown 
here are those of direct authority; advisory and liaison relationships are dashed lines. 








TOP ADMINISTRATION & PLANNING BUREAURACY 
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Soviet Union 


By J. S. Butz, Jr. 


(This is the first of two articles detailing 
the structure of the Soviet Union's weapon 
system management organization 


Washington—The Soviet Union is 
employing the U.S. big business 
management technique of decentral- 
izing authority to accelerate its rate of 
technical progress. Following this U. S. 
business pattern, Soviet bureaucracy is 
delegating power to make decisions to 
the working engineering level and plac- 
ing it in the hands of individuals rather 
than with committees 

Best available sources and Soviet 
technical literature agree that authority 
over Russian aircraft and weapon pro- 
grams has been largely decentralized, 
with each project being placed in the 
hands of a single technical expert in 
Soviet industry. 

Once the Russian armed forces, fiscal 
authorities, Academy of Sciences of the 
USSR and other interested organiza- 
tions have collaborated on the policy 
decision and laid down general specifica- 
tions for the development of a new 
aircraft, a single designer in industry 
normally is given primary control over 
the project. 

Conversely, the U. S. government 
has moved toward centralization, plac- 
ing over-all authority within a few 
Pentagon offices, ostensibly to watch ex- 
penditures and save money. Leadership 
by groups rather than through the 
auspices of individuals has been the rule 
in these offices 

Charles E. Wilson, former Secretary 
of Defense, said shortly before leaving 
office in the fall of 1957 

“The bigger the enterprise. the 
greater the need to decentralize the 
actual operations, retaining for top 
management the function of establish- 
ing and clarifying policy and following 
up on performance . After more 
than four vears in the Pentagon, I am 
convinced that centralization or con 
solidation, in itself, is not the panacea 
of our management problems.” 

The military’s role in aircraft and 
weapon development in the Soviet 
Union is essentially that of an adviser 
with no direct authority over the de- 
signers. 

Any complaint the Soviet Air Force 
wants to make concerning an_air- 
craft design in progress must be taken 
to authorities high in the Ministry of 
Defense. These authorities, if sympa- 
thetic, must then go to the Minister 


5 
of the Aircraft Industry and convince 
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Decentralizes Weapon System Authority 


him that he should correct his de- 
signers 

This does not mean that the Soviet 
Air Force is not in constant contact with 
the designers within industry or that it 
not coordinate the vast number 
of detailed decisions that must be made 
in the design of modern weapons. 
Neither does it mean that the Russian 
designer disregards Air Force thinking. 
Che Soviets have, however, placed the 
authority to make decisions with the 
designer rather than scattering au- 
thority around and above him in the 
indeterminable number of offices that 
compose any bureaucracy. 

Soviet industry engaged in design 
work is free to proceed at maximum 
speed and is not required to obtain the 
military's approval at every step. No 
complicated or involved bureaucratic 
process is required to keep Russian 
design projects moving since the au 
thority is invested in one man. Only 
the power to disapprove is tied up 
in the lavers of bureaucracy that seem 
inevitable in the management of any 
organization as large as the Russian 
military establishment and _ state-ruh 
econoniy 

In decentralizing control over weapon 
development and placing authority 
over, and responsibility for, each proj- 
ect in the hands of an individual, the 
Sovict Union has approached the ke 
problem regarding large enterprises in 
the same manner that a number of 
American corporations began to answer 
the question in the 1920s. 

The key to successful decentraliza- 
tion is for the top leaders to convince 
themselves that they can safely de- 
centralize their authority over detailed 
administration and expand their power 
only by mgidly controlling general 
policy. 

General Motors, duPont, General 
Electric and most other large U. S. 
industrial complexes have pursued a 
policy of management decentralization 
that became more extensive as they 


does 


grew larger 

Most of these corporations are split 
into divisions that are essentially opera- 
ted as separate companies. The divisions 
are further divided in a number of 
different ways, but the management 
technique is nearly always the same. 
Complete responsibility and authority 
for each division and subdivision 1s 
placed firmly in the hands of one 
individual. 

As a general rule, the Russian de- 
centralization of control over weapon 
development places most authority and 
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1. Determine requireme 
1. Develop t pl 
jective (DPO): 
(a) Strategic and teac- 
tical need. 
(b) Scientific concept 
2. Feasibility study. 
3. Generel operctione! re- 
quirement (GOR). 
U. Plan development 
1. Development plen (DP). 
2. Developmen! directive 
(DD) 
3. Selection of contract 
MM. Design and develop weapon 
1. Research and develop- 
ment contract. 
2. Mockup. 
3. Design approve. 
4. Prototype production. 
5. Prototype testing. 
IV. Production for inventory 
1. Production contract. 
2. Engineering and configu- 
ration chenges. 
3. Production tooling authori- 
ration. 
4. Production acceleration 
authori zation. | 
5. Operational testing. 





ing ob- 





2% years 


Tote! 


| i 


* Col. William F. Scott, USAF (master's thesis) 
* Planning time for ballistic missiles 





Decision-Making Process 


Average Time, 
United States 


Total plenning time, 
5-6 yeors.’ 


Total development 
and production 
time, 5 years. 


10-11 yeers 


! Defense Department Study Group on Manned Aircraft Systems 


ICBM Ailes (1946-54), 8 years; IRBM Thor (1951-55), 4 years. 


Average time, 
ussr 


Total planning time, 
1% yeors. 





Total development 
end production 
time, 3/2 yeers. 


2% yeors 








5 yeors 


(Robertaon Report) 








SOVIET UNION apparently holds its main time advantage over the United States in 
weapons development during the planning stages. Since World War I, the United States 
has spread control over the development of weapons through many offices rather than giving 
single commands the authority, responsibility, personnel and funds for the task. 


responsibility for each project with a 
project leader. In the case of combat 
aircraft, for example, someone with the 
technical background, experience and 
success of a Tupolev or Mikoyan is 
ordinarily the project leader 

When the planning decision has 
been made to proceed with a particular 
new aircraft, the fate of the project is 
essentially in the hands of a single 
technical leader who is assisted by 
administrative and fiscal specialists as 
well as by his technical group 

The Air Force and other Soviet mili 
tary customers play a prominent role in 
selecting the designer to develop each 
aircraft, in the State mockup evaluation 
and in the State flight test of each 
finished design. This also includes the 
determination of the size of any bonus 


that the designer and his technical peo 


ple are to receive 


bound 


Ihe designer usually is not 
bv a detailed set of specifications His 
primary guarantees to the ministry and 
the military usually are top speed, 
ceiling, payload and range The Au 
Force is definite in establishing broad 
requirements for the equipment it wants 
certain job, but it has 


to perform i 
customer’ s 


turned over to industry the 
prerogative of insisting that it be done 
in a particular manner 

Anv deviation from Soviet Air Force 
equipment practices, personnel capabili 
ties, design methods and standards are 
officially explained at the State evalua- 
tions, with the designer detailing why 
his ideas are an improvement. 

Unofficial Air Force reaction to every 
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) Two precision bal! 
bearings, one con- 
centric within the 
other, are periodi- | 
cally rotated in 5 


alternating directions ~~ 


during operation— 
thus reducing ran- 
dom drift to 0.25 
degree per hour. 


Photo: courtesy Sperry Gyroscope Co. 


4200% Gain In Gyro Accuracy 
With "€&, Ball Bearings 


CUSTOMER PROBLEM: 

Get new, advanced gyro bearing design “off 
the board” and into production. Sperry Gyro- 
scope Company, in developing its new Rotorace 
(TM) gyro, designed a special bearing capable 
of “averaging out” ee, effects of 
friction on sensitive gyro gimbals. New manu- 
facturing techniques would be required to 
achieve high degree of precision required by 
Sperry design. 

SOLUTION: 

N/D Engineering, when approached by Sperry, 


created special manufacturing techniques for 
the high precision production of these unique 


DIVISION OF GENERAL/MOTORS, BRISTOL, 


piggy-back gimbal ball bearings. Used in the 
Rotorace design, the bearings helped achieve 
reduction of the gyro’s random drift rate. The 
2 or 3 deg. per hour drift, recently considered 
very good, is now cut to as little as 0.25 deg. 
per hour, with still lower rates in sight. Another 
example of New Departure’s ability to meet 
exacting instrument bearing requirements 
through broad engineering experience and pre- 
cision manufacturing techniques. 


For immediate engineering analysis of your 
current high precision instrument and miniature 
ball bearing problems, write New Departure, 
Department G-1] 


CONN. 


NOTHING AOLLS L4/KE A BALL 








co-chairman of the Gaither Committee. 


armaments, 1958. 


Board, 1958. 





U. S. Lead-Time Lag 


“A nation can achieve a basic advantage if it is able either to develop or to pro- 
duce weapons more rapidly than its opponents. One of the major weaknesses in our 
Strategic posture has been our inordinately long lead time . 
conception and execution.”—Rockefeller Report, 1958. 

“Some of our weapon systems take from seven to 10 years from conception to 
operational availability. Unfortunately, Russia has worked out systems whereby they 
are able to do the same thing in about one-half the time.”—William C. Foster, 


. . the interval between 


“It is easy to see that precisely the time element is the decisive factor which should 
be grasped in the completion with the capitalist countries in the ficld of technology.” — 
A. Blagonravov, member of the USSR Academy of Sciences working in the field of 


“There is a growing lack of trust in the capability and performance of individuals 
at the working level in research and development, not only in the Air Force but 
throughout the government. This growing lack of trust has resulted in taking away 
from the working level the authority, but not the responsibility, for research and 
development projects and diffusing the authority in a host of organizations and 
individuals in higher echelons; it has resulted in an increase in staff work of all sorts 
on matters of minutia; it has resulted in increasingly detailed technical direction from 
higher policies and planning echelons to working-level echelons in the research and 
development organizations; it has resulted in an increase in the constraint on the use 
of money, people, facilities and on the resources required at the working level to do 
the research and development job. The lack of trust is extended into contractual 
relations with industry, academic and other private organizations. 

“Unless trust is restored and these symptoms of distrust eliminated, the Air Force 
can never hope to reduce the length of its development cycle to that required to 
maintain technical superiority in weapons over our potential enemy.”—Report of the 
Stever Committee on Research and Development of the Air Force Scientific Advisory 








facet of the new aircraft is available to 
the designer at all times through mili- 
tary and industry coordinating groups 

Che project leader, along with being 
in charge of the bureau which is de- 
signing the new aircraft, usually also is 
manager of an experimental aircraft 
plant. Both the bureau and_ plant 
have coordinating groups that maintain 
liaison with the Soviet Air Force, the 
Ministry of the Aircraft Industrv, the 
USSR Academy of Sciences, the central 
planning organs of the Soviet State and 
many authorities 

Main purpose of these coordinating 
groups is to keep all interested parties 
informed of the course that the proiect 
leader is following and his rate of prog 
TCSS 

Another function of the 
nating group is to give the 
leader a means of keeping up to date 
on the various design and exploratory 
work going on in the Soviet and foreign 
ircraft industrics 


coordi 
project 


Procedure for Halt 


If there is friction or disagreement, 
the only way to halt the project's course 
is to work through the Minister of the 
\ircraft Industry. The Minister is the 
only man with technical authority over 
the project leader during the design and 
test penod. 

In such an arrangement, the top 
echelon of Soviet bureaucracy that has 
delegated such substantial authority to 
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a subordinate also has taken the respon- 
sibility of shielding the subordinate 
from outside disturbances that might 
impede his work. 

his has particular significance in the 
Russian system, with its high rewards 
and severe penalties. The top bureau 
crat in a ministry, as well as the project 
leader, has a vital interest in seeing that 
the project is completed successfully in 
a short time period. 


Tupolev’s Experience 
\. N. Tupolev, one of Russia's old 


est and most experienced designers, has 
experienced both sides of the Commu 
nist reward and penalty arrangement 

In the 
ceived the Stalin prize first class, which 
carries an award of 200,000 rubles; has 
been decorated with the Order of 
Lenin; holds the title of General De 
signer of the Ministrv of the Aircraft 
Industry, and is manager of a large ait 
craft complex with many design collec 
tives under his direction 

Prior to World War II, however, he 
was confined for a prelonged period by 
the Soviet police. While his primar 
difficulty was political, the charges 
against him included professional in 
competence. He regained his freedom 
ibout the time of the war with Finland 
in 1939 when manv technical short 
comings were apparent in the Soviet 
Air Force. 

Russian scientists today imply that 


post-war period he has re 


| SELF | 


CLOSING 
VALVES 


Te oe) 


sf 


In any assembly using synthetic 
lubricant — particularly for aircraft 
applications — Lisle Self-Closing 
Valves are advantageous in con 
junction with either Lisle Magnetic 
Plugs or Chip Detectors. 


They eliminate oil loss during inspec 
tion and reduce fire hazards due to 
draining into cowling ond airframe 


Iustrated above is the vertical-seal 
design with a Lisle Magnetic Chip 
Detector fully removed (top photo) 
and halfway installed (bottom) 

Lisle Self-Closing Valves moke it 
more convenient to service Magnetic 
Chip Detectors and Magnetic Plugs 


CHIP DETECTORS 
by Liste 


a 





“a 


‘lee: 


One of the many 
Lisle Magneti< 
Chip Detector 
Designs, showing 
1) Almico Magnet 
2) Magnet 
Extension 
3) Non -Magnet < 
Termine! Shoft 


NE peau 
5) Plug Body ; I : 
6} © Ring i Leese, S 


Write for Date and Low-Cost Test Samples 
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of self-closing Valves or Chip Detectors 
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14,000’ Altitude = —3°C/—11°C = Fuel System Icing _ 


—— a 
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= 


AP FUEL HEATERS 


~——- 


was turboprop and reciprocating 
engine powered military and commercial 
aircraft are subject to the same icing 
conditions every day of the year. 


Freezing water in fuel systems is recognized as being a general 
trouble maker in aircraft operation. The need for a positive method 
of preventing fuel icing has led to the incorporation of fuel heaters 
as both original and retro fit installations on military and commer- 
cial aircraft. 

A solution to the problem was achieved by United Aircraft Prod- 
ucts, Inc. with the development and production of two distinct 
types of fuel heaters, Lube Oil Fuel Heater, Compressor Bleed 
Air Fuel Heater. Heat to apply to engine fuel is taken from either 
of two sources—engine compressor bleed air or engine lubricat- 
ing oil. The type of engine determines which type of fuel heater 
will be used 

UAP is in production now with several types of highly reliable 
models of both types in every day service. For specific information 
covering UAP produced fuel heaters, their operational tempera- 
tures, types of control valves, pressure drops, weights and sizes 
please call the UAP Contractual Engineering Office nearest you 


Compressor bleed = : 
air fuel heater “ : 1116 Bolonder Ave., Dayton, Ohio, BA 4-3841 
and control valve _ United Aircraft Products, Lid., 5257 Queen Mary Road, 
Montreal, Canada, Elwood 4131 


Lube oil fuel heater with 
fuel filter and control valve 


a famous family of, aircrafl essentials since 1929 
UNITED AIRCRAFT PRODUCTS, INC. 


1116 BOLANDER AVENUE, DAYTON, OHIO 





they are allowed to stay fairly free of 
politics, but the Soviet press continu- 
ally carries stories of incompetent man 
agers and “lazy” workers who have lost 
their jobs. In Communist terminology, 
these people become ‘“free-workers” 
who are usually transferred to Siberia 
where they must meet their work 
quotas to earn their daily meals. Seri- 
ous incompetency is labeled sabotage 
and usually results in a prison sentence. 
Evolution of the present Russian in- 
dustrial management svstem, with its 
wide decentralization of authority, has 
been a stormy one with many changes, 
although the fundamental centraliza- 
tion policy of the Soviet rulers has not 
changed since the Revolution 


Party Centralization 

Absolute centralization of power does 
exist in the Soviet government, and 
with two overriding objectives. The 
first is to keep all political power firmly 
in the hands of the leaders of the Com- 
munist party; the second is to allow the 
State to control the industry and 
cconomy 

(he highest party officials maintain 
strong centralized control of policy 
making and exercise detailed adminis- 
trative power in police organizations 
and political activity. 

Industnally, and particularly in recent 
vears, the story is vastly different. In 
this area, centralization has extended 
primarily to policy making and over- 
all planning 

Much of the trouble that has arisen 
in Soviet industrial management has 
occurred because of the insistence of 
the party that political theory and doc 
trine be made a part of the professional 
life of all Russians. Two overlapping 
and formal chains of command have 
been used by the Communists since 
the Revolution to implement this po 
litical control and to serve as a double 
check on the activities of those in 
authority. One line of authority is the 
Soviet State, the other is the Commu- 
nist Party 


Party Interference 

Plant directors and enterprise man- 
agers who are state officials were seri 
ously handicapped during most of the 
1920s because the party and trade 
union organizations in their plants were 
able to interfere with any and all of 
their actions. This situation produced 
industrial chaos, with production fall- 
ing below the pre-revolution level. 

In 1928, the top leadership of the 
party began clarifying the management 
rights of the directors, the unions and 
the party. The main result was that 
within a few years the trade unions had 
lost most of their power. 

During the 1930s, when great efforts 
were made to improve the output of the 
individual worker, the unions became 
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quantities of data. Call your nearest CEC 
sles and servic fice, or wit for Blletin CEC 1599-X8. 





Resistance and fusion welding as fabrication 
ures have become increasingly important 
with the advent of missiles and aircraft designed 
for sustained operation at Mach 3 and better. 
* Titanium alloys are available which provide 
fusion-weld efficiencies of 100 percent, and 
spot-welded joints with excellent load carrying 
capacities. 

Through its new Toronto, Ohio, rolling mills 
designed specifically for titanium operations 
—Titanium Metals Corporation of America 
can provide light-gage flat-roll weldable prod- 
ucts of consistently highest quality, on the 
fastest delivery schedules, at the lowest possible 
price in the industry today. 

Q. What are the leading welding grades? 

A. Ti-75A, a single-phase unalloyed grade 
which is readily formable; Ti-SAI-2.5Sn, a 
single-phase alloy grade which provides excel- 
lent resistance to oxidation up to 1200°F; and 
Ti-6A1-4V, a duplex-phase alloy grade with 
guaranteed minimum tensile strengths to 130,- 
000 psi. Guaranteed minimum mechanical 
properties of these grades are: 





DENSITY | Guaranteed Room Temperature Properties | 





Ib/cu in| 0.2% YS uTs 


Elong, % in 2” | 


] 








Ti-75A ' 70,000 80,000 
Ti-SA1-2.5Sn 
| 


115,000 


110,000 
130,000 


120,000 














abilities * 


What’s new in| TITANIUM | welding: 


duction operations when both root and face of 
the weld are protected from the air. Small parts 
and complex shaped weldments which are diffi- 
cult to shield adequately may still be welded 
more easily and economically inside a chamber. 
This is described in detail in TMCA’s publica- 
tion, Titanium Welding Techniques, Engineer- 
ing Bulletin #6. 





Successful titanium welding 
techniques have enabled 
fabricators to produce 
missile propellant storage 
bottles which resist internal 
pressures of 8000 psi at 
—300°F. This all-titanium 
bottle, produced by Rheem 
Manufacturing Company, 
Downey, Calif., is Ti-6Al- 
4V, fusion-welded in an 
argon atmosphere. Design- 
ers say use of titanium bot- 
tles can add up to 700 
miles to the range of an 








Q. Are special precautions required for weld- 
ing these grades? 

A. Titanium is spot-welded more readily than 
aluminum and many of the carbon and low 
alloy steels, and requires no special precautions. 
Spot-weld machine settings used for titanium 
and stainless steel are very similar. 

Titanium is fusion-welded with inert-gas- 
shielded arc welding techniques and joint de- 
signs which are also similar to those used for 
other metals. Two fundamental principles must 
be considered: 

1. Coated electrodes and other fluxing com- 
pounds cannot be used. 

2. Titanium weld joints must be shielded 
from the normal atmosphere with an inert 
blanket of argon or helium during welding. 


Q. Does that mean chambers are mandatory 
for fusion weldng? 
A. No. Open air welding is adaptable to pro- 


IRBM. 





Q. Are titanium welds more susceptible to 
corrosion attack than the base metal? 


A. Titanium welds offer the same excellent 
corrosion resistance as the base metal. Stabiliz- 
ing heat-treatments, employed with many other 
materials, are not required. 

Successful welding is a key factor in today’s 
designs. It enables designers to draw upon ti- 
tanium’s unique combination of properties: 
light weight, corrosion resistance, and ability to 
withstand operating temperatures from -300°F 
to 1000°F — for the added performance vital 
to these uniquely critical times. 

Titanium Metals Corporation of America 
has just completed the first comprehensive 
study of welding techniques yet published by 
the industry. This 32-page publication draws 
upon metallurgical considerations to recom- 
mend and explain techniques required for qual- 
ity titanium weldments. 

Titanium Welding Techniques, as well as 
other publications, in the most extensive data 
library in the industry, is available from Ti- 
tanium Metals Corporation of America, 233 
Broadway, New York 7, New York. This im- 
portant literature is yours for the asking. 


[) Bulletin 1 Properties of Ti-6A1-4V 


C Bulletin 2 Heat-Treatability of Ti-6A1-4VI 


( Bulletin 3 Analytical Chemistry of 


Titanium 
[] Bulletin 4 Mechanical Testing of 
Titanium 





[] Bulletin 5 Properties of Ti-155A 








C) Bulletin 6 Titanium Welding Techniques | 





little more than organizations which at 
tempted to teach the workers how to 
meet their work quotas 

Mhis situation was not really changed 
until World War II. A diumverate of 
plant manager and party chief managed 
most enterprises from about 1930 to 
1942. With great pressures being ap- 
plied to improve and increase output, 
this dual command degenerated into a 
proposition where each man took credit 
for all that was good and accepted no 
blame for failure 

Phe first broad attempt to clear this 
situation was to appoint party members 

plant managers, but at that time 
most people in the partv did not hav« 
technical experience. Soviet journals 
eported that manufacturing costs ros¢ 
ppreciabh party 
though quantitative goals were met in 
Such reports in the Sovict 
1 sign that party members 
failed as 


under managers, al 


many Cases 
were 
who had 
the wav out 

Todav, Russian text books, magazines 
ind other publications al] speak of 
the principle of man manage 
ind managers with “undivided 
authority \ tvpical quote that appears 
in virtuallv all Soviet texts 
todav is the following one from “The 
Economy of USSR Industrv”’ published 
in Moscow in 1956 

“One of the basic principles in the 
organization of socialist industry is the 
principle of one-man management. An 
individual possesses complete adminis- 
trative-managerial authority + 


press 
I 


managers were on 


“one 


ment” 


cconomic 


Appointing a Manager 

The managers of both experimental 
and production aircraft plants operate 
under this single manager svstem, and 
they are responsible for the entire 
technical, productive, economic, finan 
cial and personnel activity of then 
enterprises The experimental plant 
director is appointed by the Minister of 
the Aircraft Industrv in Moscow and 
can only be removed by him. The 
production plant manager is appointed 
by, and is responsible to, the regional 
Councils of National Economy 

In addition to giving the manager 
absolute authority over all plant activi 
ties, his prestige and power has been 
strengthened in most cases by giving 
him prominence im the party as well 
as commissions in the armed forces 
lupolev, for example, is a lieutenant 
general in the Soviet Engineering Tech 
nical Service. 

he manager also has control over 
hiring and firing of the emploves of 
the enterprise, and he is free to call 
upon the large open market that exists 
in the Soviet Union. 

If an aircraft plant is in need of 
materials, parts or services, the manager 
of the plant may deal with other plant 
managers to acquire what he needs 
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The primary duty that any plant 
manager has to the State is to fulfill the 
production or development plan that 
is drawn up for the plant 


Must Show Profit 


This plan, while stipulating a deh 
nite quantity and quality of production 
ilso is based upon a strict cost-account 
ing svstem to ensure that the production 
ind to k cp 
as possible. The ultimate test 
of the Soviet plant manager is the same 
is the ultimate test of an 
business man—he must show 


Am 
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INTERNATIONAL CARRIERS SELECT 


LORAN 


FOR JET-AGE LONG RANGE NAVIGATION 


LORAN has long been recognized as the 
reliable, highly accurate system of long 
range navigation. LORAN is already imple 
mented and in service over North Atlantic 
and Pacific air routes, with immediate ex 
pansion planed to other important 
areas, too. 

Now, LORAN becomes an even more 
practical navigation system, with the de 
velopment by Edo of a simplified, light 
weight, pilot-operated unit. This compact 
equipment, weighing only 29 pounds in 
stalled, can be mounted in the cockpit. From 
it the pilot obtains directly read line-of-po 
sition information, without having to con 
sult tables or make complicated calculations 

Thoroughly tested in transoceanic opera 
tion, Edo LORAN has been ordered by Pan 
American, BOAC, KLM, Air France, Sabena, 
Qantas, Cubana, Lufthansa and Varig Air 
lines for installation in their jet and turbo 
prop fleets. Other international carriers have 
also indicated their intention to use LORAN 
to assure precise, reliable, long range navi 
gation 


cover 


EDO AIRBORNE LORAN, 
Model 345 


Control and 3-inch 
scope are mounted in cockpit 


ponel 


for operation by pilot or co 
pilot. Receiver (left) occupies 
4 ATR rock. Installed weight 
system is 
compoct 


only 
unit 


of complete 
29 Ibs., and 
requires only a small fraction 
of space formerly required 
Designed and manufactured 
by Edo, a major supplier of 
advanced electronic systems 
for the United Stotes Navy 
ASW equip 


sonar, rodor 


ment 


» complete data on Edo Model 345 Airborne Loran 
send for Technical Manual #501, Dept. C-11 


EDO Cerporation 


College Point, Long Island, New York 





political approach to decisions on eco 
nomic problems. This means that 
economic problems must be solved 
on the basis of party politics.” 

Another text says, “One-man man- 
agement envisages a close relation be- 
tween the manager and the party and 
other social organizations, the leader 
knowing how to listen to the voice of 
the masses, to teach the masses and 
himself being taught by them.” 


Steel Industry Report 


Last June, the representatives of the 
American Steel and Iron Ore Industries 
made a report after a wide tour of the 
Soviet steel industry. All basic Soviet 


industries, such as the petroleum, steel, 
electrical power and aircraft apparently 
are operated in the same fundamental 
manner and have all reached a consid- 
erable state of efficiency. The group 
reported: 
ss Steel plants visited in the 
Soviet Union are modern, efficient and 
well managed. They compare favorably 
indeed with plants of the same type in 
the U. S. The men who run them are 
well qualified technically, and they have 
a good grasp of sound management 
principles. ‘They show a proprietary in- 
terest in the work they are doing and 
in the industry of which they are a 























4 of a kind 


IN TOP PERFORMANCE 
rely on 


SIMMONDS PACITRON 


Continuous design improvement 
and miniaturization of compo- 
nents has won for Simmonds 


indicator and amplifier in 


one unit, only 2.2” long. tary aircraft. 


Pacitron Fuel Gaging and Fuel 
Management Systems a leading 
place in the world’s best known 
types of transport and mili- 


Newest “big name” types to adopt Simmonds Fuel 
Measurement and Management Systems are the CARA- 
VELLE SE 210, VICKERS VANGUARD, FOKKER 
F-27, VICKERS VISCOUNT and CONVAIR 880 and 


600. These famous aircraft 


are now added to the 


long list of planes that fly and rely on Simmonds 


Pacitron Systems. 


Ss immonds acerocessonries, inc. 


General Offices: Tarrytown, New York 
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jon, O. C. + \ * St. Lewis, Misseeri 
, Ontarie 


Branch Offices: Glendale, 1. }.___fa—., - Ohie 
Gallas, Texas + Detroit, Michigan + Sele C: Licensee: Simmonds Aerocessories of Canada Limited, Hamilton 
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“The Soviet managers are aware of 
the deficiencies as well as the achieve 
ments of their industry and are plan 
ning remedial action accordingly. In 
view of their past success in the areas 
of greatest concentration, and the pri 
ority steel enjoys in Soviet planning, 
there is reason to believe that they will 
be able to correct any deficiencies that 
they consider handicaps to the indus 
trial progress of the Soviet Union.” 


USAF Devises Plan 
For Subcontractors 


Washington—Air Force's new “make 
or buy” plan—designed to farm out a 
substantial portion of weapon system 
subcontracts to small companies (AW 
Oct. 6, p. 26) faces scrutiny by Depart 
ment of Defense, the General Account 
ing Office and a number of congressional 
committees both before and after it 
becomes effective. 

Air Force and Aircraft Industries 
Assn. representatives have neared accord 
on details of the plan. Industry's 
first reaction a few months ago 
vigorous opposition. As a result of 
modifications in the administrative 
aspects, however, manufacturers have 
decided to go along with the plan. 

Concomitant aim of the plan is to 
curtail government spending on new 
tools and facilities required by weapon 
system prime contractors. 

Air Force, prodded into taking action, 
told industry representatives: “As indus 
trial complexes grow these large instal 
lations become the source of political 
pressures.” 

Under the plan, components and 
sub-assemblies involved in a_ prime 
contract will be listed, with justifica- 
tions, as to whether they are to be 
manufactured in the prime contractor's 
facilities or subcontracted. 

New developments include 
© Perkins McGuire, Assistant Secretary 
of Defense for Supply and Logistics 
will review Air Force’s “make or buv’ 
proposal when it is submitted in its 
final form. Defense Department is ex 
pectéd to issue an order making thc 
policy also applicable to Army and 
Navv. 

Air Force, 
main target of charges of unnecessarn 
expenditures for industrial facilities and 
failure to subcontract with small compa 
nies. Last spring, Navy reported exccl 
lent results on two pilot projects in which 
specifications for Sidewinder and Talos 
components, including the Talos air 
frame, were let on competitive bids 
Vice Adm. E. W. Clexton, chicf of 
naval materiel, told the House Appro 
priations Committee that the Sid 
winder price dropped 30%, and the 
lalos price 50%. 

e General Accounting Office is cor 


was 


however, has been the 
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ducting an investigation of manufac 
turing in government facilities versus 
that in private facilities. GAO claims 
that the investigation, which has been 
under way for several months, is now 
being blocked by Air Force's refusal to 
grant access to information on ballistic 
missile weapon system programs. Hear 
ings on the charge have been scheduled 
by House Government Information 
Subcommittee headed by Rep. John 
Moss (D.-Calif.). First witness will be 
Lawrence J. Powers, director of GAO's 
Defense Accounting and Auditing Di- 
vision. Air Force witnesses will be 
headed by Secretarv James H. Douglas 
ind Lt. Gen. E. J. Rogers, USAF in 
spector general. 

e House and Senate Small Business 
Committees, which have long protested 
the effects of weapon system procure- 
ment on small companies, already have 
received complaints that Air Force's 
proposed “make or buv” plan is not 
strong enough in its directive to prime 
contractors to break down svstems into 
components for subcontracting. Mean 
while, Senate Small Business has a 
survey under wav of government tools 
and facilities used by private contrac 
tors. 

e House Armed Services Committee 
headed by Rep. Edward Hebert (D.- 
La.) will open hearings Nov. 24 on 
charges that the militarv services have 
financed private facilities for weapons 
that could be produced in closed govern 
ment facilities at less over-all cost. Flovd 
Brvant, Assistant Secretarv of Defense 
for Properties and Installations, will be 
the first witness. 


B-58 to be Evaluated 


In Alaskan Environment 

Convair B-58 will go to Ficlson AFB, 
Alaska, in December for evaluation tests 
of the bomber’s subsvstems in cold 
weather conditions. B-58 has completed 
cold weather tests at Eglin AFB, Fla 
In Operation Raw Deal, B-5S Joint 
l'ask Force personnel from Air Research 
md Development Command, Strategic 
\ir Command and Convair will move 
to Alaska to conduct the tests. Support 
equipment for the program is being 
flown to Eielson AFB in a weeklv Doug- 
las C-124 airlift operation. 


Argentina Flight-Tests 
Morane-Saulnier 760 


Initial flight tests have begun on 
Morane-Saulnier 760 five-place jet now 
heing assembled in Argentina. Latter 
sovernment has ordered 48 models of 
an armed version of the jet exccutive 
iircraft. Most of these will be assembled 
in Argentina. Armament consists of 
four machine guns and 12 or 14 rockets 
Six 110 Ib. bombs or two 250 Ib. bombs 
represent alternate armament loads 
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Smaller, Stronger Fasteners 
for the 
Aircraft 
Industry... 


Where you need the 

strength of a solid rivet— 

in those impossible, blind instal- 
lations—the new Cherry 3/32” 
Self-Plugging Rivet is the answer. 


These Cherry miniature self-plugging rivets are 

now available in the industry-proven Cherry High 
Clinch configuration. Ideal for delicate installations 
in thin sheets with no damage to surrounding material. 


A complete line of Cherry 3/32” Hollow Pull-Thru rivets is 
also available with either universal or 100° countersunk head. 


For technical information write to Townsend Company, Cherry 
Rivet Division, P.O. Box 2157-N, Santa Ana, California. 


*Patents Issued and Pending 


CHERRY RIVET DIVISION 
—UNISANTANANA, CAUromNIA 
‘Townsend Company 


in Canede: Pormenter & Bulloch Manufacturing Company, Limited, Gonanoque, Ontario 





IMMEDIATE AVAILABILITY ..arautic Research's 


new FLOW CONTROL TRANSDUCER 


ULTRA-HIGH STABILITY AT 


MAXIMUM PERFORMANCE FROM 
-65° TO +450° F, AND TO 100 G's 


Here is a completely integrated electro-hydraulic 
flow transducer developed exclusively for 
TORQUE advanced, high performance control requirements. 
It is essentially unaffected by acceleration, 
vibration and temperature extremes. 
ISOLATION 
DIAPHRAGM 


TYPICAL PERFORMANCE DATA 


Control Flow Range 0.15 to 15 GPM 

NOZZLES “Ag SPOOL POSITION Typical Electrical Input 80 milliwatts 

FEEDBACK Operating Pressure Range 150 to 4000 psi 
Hysteresis 3% max. 

=> RETURN Threshold %yV% Max. 


Null Shift Due to 
Temperature Changes 5% max. —65 to +450°F. 


ORIFICE Null Shift Due to Acceleration, 
Vibration, Shock 5% max. up to 100G 


Operating Temperatures —65 to +450°F. 
Weight 1.0 Ib. nominal! 
Flow Gain Linearity +5% 
Compatible with all 

ACTUATOR hydraulic system fluids and most fuels. 


POWER STAGE 
SPOOL 





=— PRESSURE 





no external null adjustment necessary 


write for HyprRAvuLic FESEARCH 


complete details AND MANUFACTURING COMPANY 


Subsidiary of Bell Aircraft Corp. 


2835 N. Naomi Street + Burbank, Calif. + Victoria 9-2227 


REPRESENTATIVES: 


WASHINGTON TEXAS NEW ENGLAND STATES 
C & H SUPPLY COMPANY E. S. BETTS NORTHEAST SALES ENGINEERING 
King County Airport, Boeing Field Post Office Box 1107 3013 Dixwell 


Seattle 8, Washington Grand Prairie, Texas Hamden, Connecticut 
CANADA 


KANSAS MISSOURI SOUTHEASTERN STATES AIRCRAFT APPLIANCE 

C & H SUPPLY COMPANY R. F. CARLSON, JR. SOUTHERN DYNAMICS & EQUIPMENT LIMITED 

1725 East 2nd Street #1 Spoede Acres 7257 Lake Drive 585 Dixon Road, Post Office Box 177 
Wichita, Kansas Creve Coeur, Missouri Orlando, Florida Toronto 15, Ontario, Canada 












HMyprauwic FRESEARCH FLOW CONTROL TRANSDUCER /MODEL 26 


MASS BALANCED ARMATURE 
AND FLAPPER ASSEMBLY 








POWERFUL DRY TORQUE MOTOR 


INTERNAL FEEDBACK 







SYMMETRICAL 


STAINLESS STEEL BODY 
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LAPPED SPOOL 
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CENTRAL 
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for 2nd generation missiles... featuring 
a 





MISSILE ENGINEERING 


BLOODHOUND missiles are placed in firing position on concrete launching pads. 


- “; 


Note transporter (center) and radar (background). 


Bloodhound Nears Operational Capability 


By John Tunstall 


London—First fully operational Blood- 
hound guided missile station in the 
United Kingdom is located at North 
Coates, a remote World War II Coastal 
Command station near Grimsby, on the 
Yorkshire coast. 

A three-phase trial program of the 
Bristol/Ferranti semi-active homing 
weapon is currently in progress at the 
station “but we could assume opera- 
tional posture overnight,” according to 
station commander Group Captain J. 
\. Leathart. Proving trials have already 
been satisfactorily concluded, and will 


PRECISION tracking radar (left) apparently is fitted for dielectric feed; co 


to obtain volumetric scanning. Unit provides tactical controller with over-all picture from support radars. 
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be followed by trials and 
service trials. 

Execution of acceptance trials by the 
Roval Air Force creates a precedent as 
this phase is normally carried out by 
the Ministry of Supply. New procedure 
is expected to save both time and 
money. 

l'rials and operational training will 
be carried to the point of actual firing 
at North Coates. Actual firing tests 
at the Ministry of Supply test station 
at Aberporth will also be under the 
control of North Coates. Other joint 
Ministry of Supply-RAF trials are 
proceeding at Woomera, Australia. 


acceptance 


vay - 


North Coates setup is analogous to 
that of a fighter wing and comprises 
three squadrons called firing units 
Squadrons are divided into two flights 
of eight missiles, each flight having its 
own target illuminating radar sited ad 
jacently. Every target illuminating radar 
is allotted its own frequency. To ensure 
that each flight of missiles responds 
only to its respective parent, the mis 
sile has two receivers—one is locked 
onto the transmitter and tunes the 
homing receiver 

The squadrons are mounted on pat 
allel strips, leading directly 
from a track. The wing 


concrete 
perimeter 


Sea 


atrol radar (right) appears to have multiple-horn offset-feed system 


AVIATION WEEK, November 17, 1958 





if aiey 
a d PTE a LE 


MISSILE is mounted on transporter after static tests; hauled by truck to launch pad. 


has its own tactical control radar, opera 
tions room and computers and elec- 
tronic stores for holding target data. 

A data link connects the tactical 
control radar (TCR) with the precision- 
tracking target illuminating radar 
(TIR). The controller is also prov ided 
with a synthetic over-all radar picture of 
the presentations provided by early 
warning radar installations. 

The TCR, which emplovs a volu 
metric scanner and is claimed to be of 


dvanced design, was developed by the 


Roval Radar Establishment at Malvern 
and made by Metropolitan-Vickers 
Electrical Co., Ltd. It gives a tactical 
picture as well as automatically feeding 
positional data to the TIR through the 
data link. The TIR equipment was 
designed by British Thomson-Houston. 


Flow Production 


Assembly and servicing is based on 
flow production methods with rapid 
replacement and is carried out in an 
air-conditioned shop. ‘Tests are carried 
out both before and after deployment 
on the launching pads. 

Two principal ngs are for forebody 
and mainbody testing. The forebody 
includes the radar dish, electric power 
supply and computer. This rig, which 
includes a radar source to simulate target 
echoes, monitors the systems’ responses 
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Tests are first carried out using an 
external electrical supply and are then 
switched to internals, 

Mainbody includes the twin ram- 
jets, hydraulic, nitrogen and electrical 


Ryan 


supplies. On the mainbody rig, air and 
fuel metering systems are checked, de 
viations are injected into the wing 
control system and its response moni- 
tored and all flow valves checked. 

An over-all check follows mating of 
the two assemblies and the missile 
passes to fueling and storage stations 
each leading directly from the concrete 
perimeter track. This track then pro 
ceeds into a security area, where the 
warhead and warhead initiators are 
fitted, and continues to the launching 


pads. 


Launch Control 


Launch control posts are situated 
close to the launching pads. A sequence 
of lights register on a console at the 
control post for automatic preparation 
and checking of each stage of the Blood 
hound for flight 

[he receiver inside the Bloodhound 
incorporates a gyro-stabilized aerial sys- 
tem which picks up the target reflec 
tions, thus observing the line of sight to 
the target. By a svstem of proportion i] 
navigation in three dimensions, th¢ 
homing equipment computes the cours« 
for interception. The energy re-radiated 
from the target converted through 
a series of servo motors to operate the 
flight controls and keep the missile on 
course for collision 

In an actual attack, early 
radar alerts the defensive system and 
allocates the target either to fighters or 
the tactical radar at a 
base 

The tactical control radar secures the 
“blip” of the target reflection, and 
follows it. The information picked up 
by the tactical control 


warning 


control missile 


radar is aut 


Developing Advanced Version of Firebee 
Model of Ryan Aeronautical Co. Q-2C jet drone (AW Nov. 10, p. 37 


is depicted in com 


posite photo. Flight test of drone, an advanced version of the Q-2A Firebee, is scheduled for 
the end of the year. Nose is designed to house electronic miss-distance scoring system or 
radar augmentation to simulate a larger aircraft. Horizontal stabilizers on Q-2C will have 
greater span than Firebee, and leading edge on vertical fin will be thinner than on Firebee 
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WHY THE NAVY'S # 


al 


NEW A3J ° 


CAN CALL ITS SHOTS 
IN ANY WEATHER 


The A3J —built by NAA-Columbus —is the fastest, most versatile attack plane the Navy 
has ever known. It can find targets at extended strike range, even if obscured by 
weather. A3J’s accuracy comes from an extremely advanced bombing- 
navigation system created by Autonetics. It’s a system that is ready 
and reliable today — because Autonetics started working in this 
field 12 years ago. This experience is available to you 

now. Please write for detailed information. 


Autonetics 4) 


A Division of North American Aviation, Inc 


Downey, California 





Dummy on Sled Tests Flight Suit 


Sled and dummy recently were propelled 1,200 mph. on captive missile test track at Aero 
Medical Field Laboratory, Air Force Missile Development Center, N. M. Purpose of test 
was to determine capabilities ef flight suit built by Protection, Inc., under windblast condi 
tions. Glass fiber helmet has smooth surface, except for half-inch apertures at eye level. 


~ 
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matically computed and fed into elec 
Acrojet-Gencral, Sacramento, in launch 


tronic stores 
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Flashing colored lights and illumin 
ited code letters on a tote board gives 
the tactical control officer an 
of the developing battl 


immedi 

ite picture 

situation 
Details of aircraft under surveillance, 


ing svstems at Westinghouse Electric 
Corp., Sunnyvale, and in fire control 
ind guidance at General Electric Co 
Pittsheld, Mass 
Initial training 
about 78 enlisted men and six officers 


program includes 
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their identification, and the number of 
the electronic stores holding the data, 
ire transmitted in the form of svnthetic 
radar pictures to the console operators 
needing the information. The 
tronic store also passes the information 


and will train specialists in flight con- 
trol, telemetering, structures handling 
propulsion, guidance, fire control, 
launching and handling 

I'rainees receive one week of formal 
classroom indoctrination by members 
to the TIR on the launching site. The of Lockheed’s training and job analvsis 
rIR is an accurate precision tracking department, then begin on-the-job train 
radar with a narrow beam that ing conducted in 
holds and illuminates the target shops, prototvpe laboratory and check 

The TIR locks on to the target and = out areas 
the launchers swivel around in order to Part of the trainee group will be 
hold the izimuth position transferred to Lockheed’s Polaris test 


facility at Cape Canaveral, Fla., to con 
Lockheed to Train tinue training with Lockheed missile 
Navy Polaris Teams 


crews under supervision of Special Proj 
ects Office, Navv Bureau of Ordnance 

Los Angeles—Under contract with 
the Bureau of Naval Personnel, Lock 


Others will be assigned to USS Ob 
heed’s Missile Division is training—di- 


servation Island, a speciall 
vessel for missile development work 

rectly or through subcontractors—Navy 

specialist personnel in major phases of 
operating and maintaining the Polaris 
fleet ballistic missile weapon system Thompson Ramo-W ooldridge Inc. is 
Goal of the program is a nucleus of the name of the new firm formed 
key trained officers and enlisted men through the recent merger of Ramo 
to assume an active role in further de- Wooldridge Corp. with its parent com 
velopment of the missile, particularly pany, Thompson Products Inc. Space 
in the flight test program. Training is Technology Laboratories, a division of 
being conducted at Lockheed’s Sunny Ramo-W ooldridge, 
vale, Palo Alto and Santa Cruz Moun as a separate corporation to be 
tain facilities. ‘Trainees are also re as Space Laboratories Inc 


euepeseg ‘djepuely ‘yuegINg jo Seaue 


uoljeZUeBIO 9)Qe}S 
Ajywey (e1WUSP/Ses JueSed|d oy} pue PoomA)jOH ‘SojeBUy SO} JeOU 'S))14y}00) By) JO Ope 


“peuolyipuod-ne ‘juejd jeosAyd ay) jo esnedeg 


LAUM “Od02S21G1) P2}eI0; j/9M Je SUOI}/PUOD BuIysOM jeep! jO PeuNsse eq ue 


juawdojaaag 


sjuaUu0dWIOy —$/04U0D 


IdOVSVUaIT 


SWS|UEYIOW OAIES 


elec 


Bujmoud 


YIOZ SH PISY YSA{ Sey YO!yYM BdorSe/qQI] Je SelyUNJIOddO oy) ejpET\QSeAU) 0} PapAU! 
SPsOpuejs jed21uUYyIe} pue jeuo;Ssejosd ysayFiy yyim Auedwod y 


‘wsepow-es}jN 


ver production areas, 


je2|ueyIew-01390)3 


Same 


Businjoejnuep 


S14M “vo!}EWO}Ne YM 
Je21307 « Ss9INdWOD jeV/FiIG 40 Bojeuy ul peysesequs “}S1/2;/SAyd 10 Ved jewWeujew * 


24,N0K “yuowdINdZ Arsep iW PUL [e;2J9WWOD J04 $/01jU0D « Suo!jEd\ddy sOjSIsues) « 


Swajzsks 
40 “JW UR B18 NOA jj 


24} 3@ “UON}EI0) ou) 








modified 


Ramo-W ooldridge Merger 
Results in Name Change 


‘adooevsquy 
7NOGD 39/4009 Ouijea497u3 


| IdOISVHAI 


t 
, 


ery) 40f Avpoz ons 


has been split off 
known 


IiVeOdHOS 


Pechnolog. 


Q 


Oo 
‘ 


AVIATION WEEK, November 17, 1958 





FOR COMPLETE DETAILS, WRITE FOR LITERATURE. 


You'll find that the many refinements in important design 
areas of the Honeywell 3170 System provide clear-cut ad- 
vantages found in no others. A few of its many exclusive 
features: 


Transport handles either 14 or 101% inch reels, 1 and 
1.5 mil thick tapes, in widths between 14 and 1 inch or 
1 and 2 inches. 


Transport has as many as 10 recording speeds, selected 
without belt or gear changing. Entire transport is on 
slides for full access to both sides. 


Head preamplifiers mount on transport, permitting use 
of the same head at all speeds, and remote operation of 
the transport, if desired. 


All components are of modular, plug-in construction . . . 
for quick changeover or system expansion. Direct and 
PWM recording are done with one amplifier, at the turn 
of a switch. One power supply holds any combination of 
seven FM, PWM and direct record amplifiers. 


Completely Honeywell designed and built . . . your assur- 
ance of top quality, backed by single source responsibility. 


MINNEAPOLIS-HONEYWELL, 10721 Hanna St., Beltsville, Md. 


Honeywell 
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To , -_ 
USAF Contracts 

Following is a list of unclassified con 
tracts for $25,000 and over, as release 
by Air Force contracting offices 


HEADQUARTERS WAKNER ROBINS 
AMA, LSAF, Rebins APB, Georgia 
M & F Manufacturing Co., Indianap 


) ) IF} 8 82) 
M. L. Maxson Corp... New Yor 
RFI ’ 69), $37,263 
Minneapolis-Honey well Kegulator Co., 
me Mims spare arts applicabl 
A/C } Ss RFP 8-1174), $41.63 
Covel Manufacturing Coe., Benton Harb 
I nd face hyd feed I 
Ss ‘ ! 6331 1? ea (IF B 5 
Gieodyear Alireraft Corp. Akror 
r lif " TM-76A wea r 
WR-9-Maint 
$44,936 
Minneapolis-Honeywell Regulator Ceo 
nr Mir atior ind repatr 
re (REP R-1178) 
64 


Cox and Stevens Cerp W 
posal wh-9 


Aveo Manufacturing Corp 
4 | i ‘ t 
he \ - 
FS 176). $98.260 


The Decker Cerp 


14.6 
$6 

Hughes Aircraft Co ‘ 

I dif tior f Hughe 


Maint.-26 & £15.669.8 
International Business Machines Corp 
j Cc epait lif tior f 


eal) s 
The Decker Corp 
aif tior f 
-i16-¢ ’ 
'-Maint 

Aere Corp \ 
! eller isser 
$06), $178.4 

Aircraft Engineering 

o Oakland lif ‘ ‘ i 
err Asse es, (IF B 58-405), $36,1 
Federal Windows Manufacturing ‘ 

ikesha VW 1intenance tforn 
N 1730-390-5618, 3 ea (REP 

° 648 
Aveo Manufacturing Corp 
} spare parts appl . 

A /¢ FCS 

). $31.65 
Lucifer Furnace Ine 

. ome ¢ ‘ 


Nobles Engineering and Manufacturing 
! nodification kit ’ 


| svete 


. Phil 


Henry Spen & Co Inc., 


k iSser 


162 ea., (IFB l 
The Martin Co Baltimore 
Martin r le ® SAFE 
stalled in RB-57D A/C 
WR-9-Maint.-72), $99,024 
Universal Services, Ine 
iis 1 


(IFT 


Welding's 
Pa ' " 
USAF FSC 
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STRUCTURES 


PROPULSION 


ene» Sen 
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CONTROL SYSTEMS 


GROUND-SUPPORT 
EQUIPMENT 


AT THE TAPCO’GROUP... 


Fully-integrated facilities for design, 
development, and production of components 
assemblies, sub-systems, and systems 


7 TAPCO GROUP 


— Thompson Ramo Wooldridge Inc. 








TAPCO IS READY NOW 


to design and fabricate with 
missile-age materials 


Higher pressures and operating temperatures have increased the 
demands on materials. To keep ahead of these demands, the Tapco 
Group is constantly developing new alloys, new heat-treatments, 
and new ways of working and joining these materials. 

New methods of forging unusually hard alloys have resulted in 
designs of rotating parts with higher resistance to centrifugal forces 
at high speeds and elevated temperatures. 

Welding methods have been developed at TAPCo to join unusual 
alloys by both electric resistance welding and shielded arc welding, 
as well as by gas-welding methods. 

At Tapco, high-strength struts, control members and other struc- 
tural components are produced by metal-gathering and the unique 
“Flotrusion” process. 

If your project requires unusual metal-working experience or 
facilities, the Tapco Group is ready now to handle the job...from 
design to fabrication. 


Precision missile pressure vessels of titonium are designed and fabricated at Tapco. 
Many years of intensive research and development have resulted in unusual Tapco 
Group techniques for working with such missile-age metals. 











In many of the actuators produced by the Tapco Group, the metal-gathering 


process is utilized to produce the piston head and shaft as one integral part, 
thus increasing strength and eliminating mechanical fastening or welding 
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A rocket engine case of an unusual alloy is welded by shielded arc Spinning a missile nose cone from super- 
method on giant TaPco automatic welder. alloy on a precision spinning lathe 


MN 






els 
Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 


JTHER INTEGRATED SERVICES FROM TAPCO INCLUDE DESIGN, DEVELOPMENT AND PRODUCTION IN 
THE FIELDS OF STRUCTURES, PROPULSION, ELECTRONICS, METALLURGY AND NUCLEAR POWER 
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T/I ‘electronic escorts’ 


bring all-weather travelers safely home 


Soon now, TI-built and TI-modernized airport surveillance 
radars will meet air travelers far outside congested airport 
areas and escort them electronically to an ideal approach 
fix. The Civil Aeronautics Administration has already 
ordered this potent safety factor for more than seven dozen 
major U. S. airports. Able to keep tabs on large numbers of 
aircraft operating in airport approaches (up to 60 miles 
distant), TI radars will log all aerial moving objects over 
video maps pinpointing navigational aids and hazards. In 
“ducks only” weather, the traffic controller can switch from 
linear to circular polarization for a clear look through clouds 
and precipitation. 

Close kin to Texas Instruments military and industrial 
electronics, TI airways radar benefits from the most advanced 
technologies practiced today. Details on this new aspect of 
TI's 28-year-old capabilities may be obtained by writing to: 
Service Engineering Department... 


apparatus division 


systems management 


systems —— reconnaissance, airways control, anti- 
submarine warfare, anti-missile, countermeasures, 
airborne early warning, navigation, attack control, 
missile systems, engine control. 


equipments — radar, infrared, sonar, magnetic 
detection, computers, timers, telemetering, inter- 
com, microwave, optics, detector cells, engine 
instruments, transformers, time standards, and 
other precision devices. 


research/design/development/manufacture 
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INSTRUMENTS 


“XE INCORPORATED 
DALLAS 39. TEXAS 


Texas: 


6000 LEMMON AVENUE 
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COMBINATION SPECTRUM analyzer and amplitude probability analyzer (left) which use statistical techniques to analyze vibration and 
other high frequency data in an aircraft or missile, reduce it to signals which can be telemetered over narrow-band channels. Oscilloscop« 
(right) displays the typical power spectral density plot of a band-limited noise signal. 


Technique Increases Telemetry Channels 


By Philip J. Klass 


Princeton, N. J.-A technique which 
reduces the bandwidth required to 
transmit vibration and other high fre- 
quency data by a factor of 100 to 1,000, 
providing more channels in the crowded 
telemetry spectrum as well as simplify- 
ing the data analysis problem on the 
ground, was demonstrated here recently 
before representatives of the military 
services and several  aircraft-missile 
manufacturers 

Statistical data handling, as the new 
technique is called, is compatible with 
all existing telemetry systems without 
inv modification, according to Applied 
Science Corp. of Princeton (ASCOP), 
which developed the technique. First 
prototype models will be delivered 
shortly to Army Ballistic Missile Agency 
for its evaluation 

lhe technique employs small, light 
weight devices in aircraft or missiles 
which analyze on-the-spot the vibration 
or other high frequency data being 
measured to extract statistically sig 
nificant information which can _ then 
be telemetered to earth using extremely) 
narrow-band channels. This permits 
the telemetering of many more chan 
nels of information without additional 
transmitters or radio spectrum, O1 the 
same amount of information with fewer 
transmitters, according to ASCOP’s 
Arthur Westneat, Jr 

Observers showed considerable in 
terest in statistical data handling tech 
nique. Several commented to AviATIoNn 
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Week that it appears to offer a basic 
ally new approach to obtaining flight 
test data and speeding its reduction 
for immediate use by interested air- 
craft-missile designers. 


Behind the Concept 


Nearly two vears ago Applied Science 
Corp. began a basic study of the prob- 
lem of telemetering data which pointed 
up the fact that roughly 10% of the 
channels required 90% of the total 
spectrum to transmit vibration and 
other rapidly changing data, while the 


remaining 10% of the spectrum accom 
modated 90‘ of the channels over 
which is transmitted slowly changing 
(narrow-band) data. This suggested that 
considerable economy in spectrum and 
equipment might be achieved if a tech 
nique could be devised to handle high 
frequency data in narrow-band form 
Company's study also pointed up th 
existing delays in transcribing quantities 
of telemetered data into useful visual 
form, after which it must be analyzed 
to extract the desired information 
Although a steep price is paid in 





of Princeton. 


surface flutter. 


other high frequency data, Durbin says 





Transfer Function Computer 


Useful new laboratory tool which can determine the cause-and-effect relationship 
between an output signal and any one of several input signals has been developed by 
Princeton University’s James Forrestal Research Center and Applied Science Corp. 


New transfer function computer can be used to determine, for example 
components of aircraft-missile motion result from displacements of its control sur 
faces, which are due to gusts. Device also could determine what portion of aircraft 
missile vibration results from engine-induced excitation, what portion from control 


If system under analysis has a non-linear transfer function, computer will come up 
with a linear transfer function which best fits system characteristics, according to Dr. 
E. J. Durbin, chief of flight research laboratory at Forrestal Research Center. 

The computer consists essentially of three -identical spectrum analyzers and analog 
computer circuitry. Outputs of the analyzers are manipulated by computer to pro 
duce expression which gives amplitude and phase relationship between two signals 
under analysis. Transfer function computer can analyze data from small fraction of a 
cycle per second to frequencies as high as 10,000 to 15,000 eps., 
both for servo system and human response studies as well as for vibration analysis and 


which 


permitting its use 

















A matter of family interest 


Pratt & Whitney Aircraft has a “family interest’’ in what happens to its 
engines throughout their many years of operation. 

When a Pratt & Whitney Aircraft engine leaves our plant it’s as good as 
we can make it. It’s built to stay that way if properly serviced, using replace- 
ment parts that are exactly the same as original parts. 

We are concerned over recent reports of increased use of bogus* replacement 
parts and the potential hazard they present to the dependable and efficient 
operation of aircraft engines. Counterfeit parts are difficult to detect. They 
may look genuine but they could cause trouble. 

As the booklet ‘“‘The Problem of Bogus Parts’’, published by Flight Safety 
Foundation, Inc., points out, ‘“‘Another reason for serious concern is that the 
airworthiness certificate of your aircraft may be suspended or revoked if bogus 
parts are used in its repair, overhaul or maintenance.”’ 

Protect yourself against the problem of bogus parts by specifying original 
manufacturer’s parts, and by dealing with authorized distributors or reputable 
overhaul or maintenance agencies. Don’t take chances by buying your spare 
parts from a source which doesn’t have a family interest in your engine. 


**The Problem of Bogus Parts,” published by Flight Safety 
Foundation, Inc. A free copy of this informative booklet 
may be obtained by writing to Pratt & Whitney Aircraft, 
East Hartford 8, Connecticut, Attention: Service Manager. 


PRATT & WHITNEY AIRCRAFT 
East Hartford, Connecticut 


CANADIAN PRATT & WHITNEY AIRCRAFT CO., LTD. 
Longueuil, P.Q., Canada 





terms of spectrum and airborne equip 
ment weight to transmit back every 
single wiggle in the vibration measure 
ments made aboard a vehicle to provide 
the engineer with a continuous time 
history, the design engineer usually is 
interested in the data only during thos 
intervals when a significant change is 
taking place. Even here, the engineer 
may have trouble determining exact! 
what is happening with a quick look at 
telemetered data and may have to sub 
ject it to extensive analysis first 

If this analvsis could first be made 


| 
aboard the vehicle and only the results 


telemetered down, the company rea 
soned, a considerable saving in spec 
trum and engineering analysis would 
result 


Airborne Analysis 


On the assumption that high fre 
quency data is a random function whos« 
value is impossible to predict exactly at 
any future mstant, Applied Science has 
turned to techniques used by statistic 
ians to analyze and describe random 
functions and by physicists in analyz 
ing Brownian motion, according to 
Westneat. Three such techniques 
which make it possible to describe most 
of the important characteristics of a 


| high frequency random function in 


terms of a low-frequency (narrow-band 


| signal include 


© Power spectral density function. This 


| is a measure of the average power avail 


able in the signal at each frequenc\ 
present in the signal over a given inter 
val of time (sufficient to obtaip a rep 
resentative sample). A plot of average 
power vs. frequency reveals the signal 
spectrum bandwidth, periodicities and 
their periods and the signal-to-nois« 
ratios, according to Westneat. 

e Amplitude probability distribution 
function. This is a measure of the per- 
centage of the total time that the sig 
nal can be expected to have any given 
value (amplitude). For different signal 


| amplitude values plotted along the X 


axis, the Y-axis plot shows the number 
of signals of each amplitude that oc 
curred during sampled time interval 

e Correlation function, This is a meas 
ure of the randomness of the signal and 


can be used to derive the cause-and-ef 


fect relationship (transfer function) be 
tween two variables 


Hardware Developed 


Ihe company already has developed 
several of these airborne statistical an 
alysis devices, and has others under de 
velopment or planned. All of the units 
are miniaturized, and fully transisto 
rized. Two of the devices which Applied 


| Science plans to deliver soon to Arm 


Ballistic Missile Agency are 
e Spectrum analyzer, weighing onl) 


| oz. and occupying 20 cu. in., obtains 
| power spectral density of vibration (or 
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TIME-OF-OCCURRENCE marker identifies 
exact instant that transient occurs but re- 
quires narrow-band channels. 


other high frequency) signal by examin- 
ing the power intensity of the signal in 
small frequency increments over the en- 
tire range of frequencies encountered in 
signal, Unit going to ABMA will sweep 
over frequency range of 100 to 2.000 
cps. in four seconds, transmitting to 
the ground a signal proportional to the 
power density at each frequency in in- 
rements of about 75 to 85 cps. This 
slowly varving signal can be transmitted 
over a bandwidth of less than 5 cps., 
1ccording to ASCOP’s Dr. A. G. Ratz. 
Company also has developed spectrum 
analyzers with frequency ranges of 180 
to 10,000 cps. and 300 to 20,000 eps. 
e Amplitude analyzer weighing only 2 
oz. and occupying 6 cu. in., employs a 
signal amplitude gate which sweeps 
from any desired minimum to any de- 
sired maximum once every four sec- 
onds, effectively counting the number 
of wiggles in the high frequency signal 
it each amplitude level. Present unit 
has an amplitude resolution of about 
24 of full scale value, according to 
Dr. Ratz. ‘Telemetry bandwidth re- 
quired also is less than 5 cps. 

(he company also has developed a 
time-of-occurrence marker which can 
be set to be triggered whenever any 
specified transient occurs and to 
transmit back a series of pulses whose 
implitudes can be used to establish the 
time-of-occurrence with an error of no 
more than 250: microseconds, using an 
extremely narrow-band ‘telemetry chan- 
nel. Unit weighs 3 0z., occupies only 3 
cu. in 


Future Developments 


Work on the third principal statis- 
tical analvzer, the function correlator, 
presently is in the stage of theoretical 
studies. The program is being spon- 
sored by Army White Sands Missile 
Range. Equipment of this type should 
be useful in analyzing spectra with large 
noise peaks, coherent spectra, or rela- 
tionships between two random var- 
ibles, Dr. Ratz said. 

Applied Science also plans to develop 
: number of other devices for analvzing 
raw airborne data, converting it into a 
form suitable for transmission over nar- 
row bandwidth channels 
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A new Signal 
Conditioning System 
by MRC 
Versatile... Dependable... Adaptable 


Now, Magnetic Research Corporation introduces a new Signal 
Conditioning System, originally designed for missile telemeter 
ing applications. In addition, the system performs to maximum 
efficiency in Research and Development of engines...in wind tun 
nels... aircraft...and on any additional applications where stabil! 
ity — simplicity — universatility — light weight are most important 
These outstanding features have been achieved through unique 
modular construction which also enables complete interchange 
ability and electrical isolation of any of the various modules. 
Power input required consists of D-C. The Signal Conditioning 
System is available in complete packaging of as many modular 
channels as required. The following modules presently available: 


e POWER SUPPLY REGULATOR 

e VIBRATION AMPLIFIER 

e CARRIER AMPLIFIER 

e D-C AMPLIFIER (0 to 2 cps band) 
e D-C AMPLIFIER (0 to 100 cps band) 


Pacing the industry in astro-magnetics 


MAGNETIC RESEARCH CORPORATION 
3160 W. El Segundo Bivd., Hawthorne, California 





Charlie Miller, Purchasing Agent, The American Welding 
and Manufacturing Co., Warren, Ohio, tells: 


How a G-E vacuum-melted alloy helped solve the 
problem of fabricating super-hard jet engine rings 


“At American Welding it’s our business to make 
jet engine components to exacting specifications. 
Some of the materials we use are difficult to 
fabricate. Rene 41 is a case in point. We were 
getting many rejects on rings of this material, 
making it hard to meet delivery schedules. 

“In looking for a solution to this problem, we 
placed an order with the Metallurgical Products 
Department of General Electric. We felt that 
G.E., with more than 10 years’ experience in 
vacuum-melted alloys, could help us . . . and 
they did. They supplied us with vacuum-melted 
René 41 that met high physical and mechanical 


specifications. Fabrication problems were quickly 
solved by our metallurgical and production men 
with assistance from G-E metallurgical engineers. 

“Now we are delivering these precision jet 
engine rings on schedule . . . and rejects have 
been practically eliminated.” 

Whatever vacuum-melted alloys your specifi- 
cations call for, you too can profit from General 
Electric's leadership in this field. For facts about 
the complete G-E vacuum-melting service and 
facilities write: Metallurgical Products Depart- 
ment of General Electric Company, 11107 E. 
8 Mile Road, Detroit 32, Michigan. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








® Axis-crossing counter, a useful adjunct 
to the amplitude analyzer, will deter- 
imine the average number of times per 
second that a signal crosses any selected 
voltage level. 
e Averaging device for indicating aver- 
age value of a raw signal over any desired 
interval. 
¢ Peak-recording device capable of in- 
dicating peak value of transients 
e Signal quantizer which will transmit 
data only when amplitude of a signal 
changes by a pre-selected amount. 
Company also is investigating a spec- 
trum analyzer that uses comb-type fil- 
ters instead of a frequency sweep to 
get around the possible errors that 
might be introduced if there is a basic 
change in the raw signal during the 


present 4 sec. sampling interval. Use 
of a comb filter may double the weight 
of the present unit, increase size by 
15%, Dr. Ratz estimated. 

Other long-range programs include 
investigations into possible bandwidth 
compression techniques for transmis- 
sion of television and radar data as well 
as speech. 


New Concept 


Dr. Erwin Doneth, company vice 
president-engineering, emphasized that 
the whole concept of statistical telem- 
etry is so new that its future develop 
ment will require extremely close liaison 
between telemetry designers and the 
aircraft-missile designers. 

“If aircraft-missile designers can tell 


us precisely what they are looking for, 
what is significant in the raw data, it 
should be possible to design airborne 
statistical devices to provide this infor- 
mation—with great saving in radio spec- 
trum and in the time now required to 
reduce the data on the ground,” 
Doneth said 

Westneat envisions a whole family 
of airborne transient statistical analyz- 
crs, each tailored to extract the specific 
tvpe of information that the vehicle 
designer needs from any specific flight 
test. 

Statistical data handling techniques 
should also find application im space 
vehicles, where equipment size, weight 
and electric power limitations will re- 
quire use of narrow-band telemetering 


Spiral Antenna Suited for Guided Missile 


Baltimore—Spiral antenna which can 
be electrically scanned over wide angles, 
making it suitable for a short-range mis- 
sile with semi-active guidance, was re- 
ported here by W. S. Wheeler, West 
inghouse Air Arm Division, during an 
East Coast Conference on Aeronautical 
and Navigational Electronics. 

Spiral antennas can operate over an 
extremely wide range of frequencies, and 
have added advantages of small size and 
suitability for flush mounting. (AW 
July 14, p. 75.) 

Wheeler described an antenna that 
uses four spiral arms, each of which is 
displaced 90 deg. (space quadrature) 
from adjoining arms. For ease of manu 
facture, the antenna uses arms of con- 
stant width, with dimension being 
small compared with operating wave- 
length in order to obtain performance 





| 
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MONOPULSE radar technique (above) could 
be employed to obtain signals for missile 
guidance. Antenna was developed by West- 
inghouse Air Arm Small spiral 
antenna (right), whose beam can be electri- 
cally scanned, can be used as a semi-active 
guidance antenna on a short-range guided 


missile. 


Division. 
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comparable to a geometric spiral an- 
tenna whose arm width increases with 
spiral radius. 

If four feed points are installed, one 
at the inner terminal of each spiral 
arm, and the phase of energy fed to one 
pair (180 deg. apart) is vaned with re 
spect to the energy fed to the other 
pair, the resultant beam position can 
be shifted to the left or to the night, 
producing beam scanning, Wheeler re 
ported. 

A small arithmetic spiral constructed 
by Westinghouse, incorporating a conic 
reflector on one face of the spiral to 
limit radiation to a single major lobe, 
produced a 73 deg. beamwidth and ref 
erence gain of 0 db. when both pairs 
of arms were excited in phase 

When energy fed to one pair of arms 
was shifted 90 deg. it produced a 30 


deg. deflection of the antenna beam, 
decreased beamwidth to 60 deg. with a 
loss of 14 db. in gain, Wheeler re- 
ported 

Cross polarization 
seven decibels of the normal polariza- 
tion he noted. 

Wheeler pointed out that the plane 
of beam deflection rotates with operat- 
ng frequency, a characteristic of 
tain types of spiral antennas, which 
may or may not be a handicap, depend- 
ing upon antenna application. 

Small electrically scanned spiral an 
tenna could be a fixed (non- 
gimbaled) antenna for certain tvpes of 
scTiil 


rose to within 


CeT- 


used as 


emploving 
Its wide 
sufficient 


short-range missiles 


active guidance, Wheeler said 
beamwidth would provide 
coverage to permit missile to acquire 
ifter 


target launching and to allow a 





3 waa Cr design Arrowhead has concentrated 
bloability into. lows uit. 


Cons cow ducting systems 
Compare 
all these factors 


PRODUCT TIE-ROD GIMBAL JOINT PIN JOINT 





TENSION MEMBER Struts andlinkage sf. Gimbal ring Side pin hinge 
ENVELOPE SIZE Smallest _ Largest Medium 
_ WEIGHT. Low _ Heavier Low 


PRESSURE DROP | Approx. 7x AP St. Tube __ Approx. 3x AP St. Tube Approx. 24axA\P St. Tube 
ee Movement in one plane only. 
Angular movement ngular movement Absorbs load on axis 

in all directions in.all directions perpendicular to deflection. 


DEFLECTION FORCE Lowest : Low 2 Low 


PLEXIBILITY 














The relationships above will vary with combined factors of temperature, pressure and size 
A fourth tension device — Arrowhead braided bellows — was not compared because of the wide variation in its characteristics according to its length 


Arrowhead tie-rods, gimbal joints 


and pin joints are available in all 

meet the most stringent aircraft 

requirements. 

Write for complete information and Fr RoOoDUC 7 + — Seen 


, 1M I 
technical data. Federal-Mogu!-Bower 


2330 Curry Street, Long Beach, California Searings, inc. 





eful lead angle during various homing 
nodes j ; 
A system similar to that used with 
nonopulse radar antennas, with addi 
tion of phase shifter, cou'd be used to 
btain azimuth and elevation error sig- 
nals for a missile guidance and control 
system. Voltage ratio of elevation dif 
ference signal to the sum channel! 
would provide target elevation. Ratio 
of azimuth difference to sum channel 
would give target azimuth over solid 
ingle of approximately one beamwidth, 
Wheeler reported 


" " " 

USAF Evaluates 
ry . 
l'acan in Alaska 

Washington—Introduction of  im- 
proved T'acan equipment in the Alaskan 
\ir Command, coupled with increased 
maintenance personnel experience, has 
resulted in considerable improvement 
in the navigation aid’s reliability and 
in pilot acceptance, according to a re- 
cent Air Force report. 

(he Alaska Tacan Report was pre 
pared by a 10-man special ad hoc team 
which spent 10 days in Alaska earlier 
this year in order to determine what 
operational use was being made of 
lacan, to obtain data on reliability 
ind maintainability and its suitability 
tor the Convair F-102 and other high 
performance aircraft. 

Che report candidly admits that early 
l'acan equipments, constructed in 1954 
ind tested in 1955, did not rack up a 
good reliability record. This is blamed 
on unreliability of the equipment itself, 
inadequately trained maintenance per- 
sonnel, lack of suitable test equipment 
ind power supply problems. As a result, 
there was poor pilot acceptance of 
lacan. Pilots preferred to use older 
low-frequency nav-aids and ground con- 
trolled (radar) intercept control 

In the summer of 1957, Alaska re- 
ceived new URN-3 Tacan ground sta- 
tions with standby equipment which 
could be used in event of failure, im- 
proved versions of the airborne Tacan 
set, AN/ARN-21 Mod III or later, to 
eplace earlicr equipment. About the 
same time the Air Defense Command's 
F-102s arrived, equipped with late 
model Tacan sets and no other naviga 
tion aid. The result was an enormous 
hange in pilot attitude toward Tacan, 
the report says 

As pilots began to use and rely upon 
lacan to provide primary navigational 
euidance, there were three significant 
yperational improvements 
e Less diversion of radars from their 
ground control intercept function 
¢ Improved capability in recovering tac 
tical aircraft. 

e Decreased air-ground-air communica 
trons congestion. 

Here are high points of other find- 
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They think precision .. . the creative men 
at R E C. Making precision an actuality is 
also their job. The wide variety of R E C 
probes serving industry and military sup- 
ports this statement. Your project, where 
precise temperature measurement and 
inviolable reliability are essential, can 
benefit by RE C assistance. We welcome 
elll@lalel is MmiclM@mllicliulelicumeumelb Moule 


perature probe problem. 
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Submarine communications and detection. 
ASW data processing and display aids. 
ASW listening 

and retransmitting devices. 


Precision inertial-guidance system for short 
range air-to-surface missile 
P Bomber defense missile system 
Proximity warning. * Homing guidance system for attack and 
Long range electronic surveying equipment reconnaissance drones 
with airborne repeater. - Air-to-air radar guidance system 
Electronic fusing. - Surface-to-surface radio inertial guidance 
Electronic surveying equipment. . system 
Pulsed light range measurement equipments - Drone command guidance system 
Radiosonde transmitter and preamplifier Data transmission and processing for surface- 
to-air missile guidance 
Surface-to-air radar guidance system 


Obdstacle-gain data transmission 


Precision location of radars 18-Channel teletype 
High precision and high resolution Noise-modulated data links 
forward-looking radar integrated battlefield air mobile radio 
VHF homing beacon for supply-drop aircraft communication system 
Anti-jam radar transmitter and receiver High-density FM voice multiplex 
Radar anti-clutter receiver integrated ee ground mobile radio 
communications system 
ae [ince High density UHF communication system for 
air defense 
Coded secure communications 
Pulse code modulated communication equipment 
Multitone and digital selective calling equipment 
Transportable and fixed-station microwave 
wide-band relay equipment 
AM, FM and SSB voice and data communications 
equipment 
1.F.F. equipment 
Data link and logic for ground-to-air command 
guidance of aircraft and missiles 
Miniaturized Transceivers 


Here is an unclassified look at representative Motorola military 
electronics programs...past and current. Necessarily incomplete, 
the listing includes only enough projects to demonstrate the 
breadth of experience at Motorola’s Military Electronics Division. 
For detailed information on how Motorola’s capabilities can be 
applied to your problem...or for data on engineering career 
opportunities... please write: Motorola, Inc., Military Electronics 
Division, 8201 East McDowell Road, Phoenix, Arizona. 


KEY: 


Program 
Status se Study progroms or programs resulting in experimental models. 





Coding os Programs resulting in develop tel and/or service test models. 
(Reference PP 
MIL-E-54008) 


Programs resulting in pre-production prototypes and/or production models. 














Battlefield electronic warfare 
Quartz crystal resonators and filters. False target generation system 
Electrical wave filters. Tracking jammer. SE Ferro-electrics 
Electromechanica! filters. Subminiature passive SE Ceramics 
Precision V.F.0."s and B.F.0.'s radar illumination detector Solid state devices 
Electromechanical reed filters and >p Ferrites 


tone generators. 
Phase-lock telemetry 


Transistorized power converters. 
Transistorized voltage 
and current regulators. 
Doppler personnel navigator. Command destruct receivers Drone guidance, data sensor, and data 
Inertial sensors. Guided missile test equipment transmission integrated reconnaissance system 
Supersonic intercontinental Programmed automatic test system - ; 
Aircraft data sensor, and data transmission 
bombing-navigation system. Aircraft test equipment reconnaissance system 
Hyperbolic battlefield navigation Militarized precision , High resolution side-looking radars for 
system for aircraft, pulse circuit testers aircraft and drones 
land vehicles and man pack. 
Hyperbolic amphibious navigation system 
Aircraft rendezvous and 
station-keeping systems 


Automatic data processing for electronic 
countermeasures 

Data processor for electromagnetic intercept 
Threat evaluator for air defense 

Shipborne electronic data system for air 
defense 

Large-scope bombing radar indicator 








RIVERSIDE 
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Military Electronics Division CHICAGO « PHOENIX «+ RIVERSIDE 
Five Military Electronics 
Division plants in three 
lecetions. Over 500,000 
square feet of engineering 
end production space 
devoted exclusively to the 
design, development and 
manufacture of advanced 
militery equipment 





AND 
HONEYCOMB! 


This missile component is typical of 
structures now in production. 


AERONCA 
brazed stainless steel 
structures 


Working with existing fully-integrated facilities, Aeronca is 
producing and delivering a variety of brazed honeycomb 
sandwich components for aircraft and missiles. Flat, wedged, 
conic, contoured and compound curved configurations are 
produced daily by specialists in high-temperature structures. 


Aeronca . . . a pioneer in stainless steel honeycomb de- 
velopment ... is capable of designing, developing and 
producing any major airframe or missile component involv- 
ing honeycomb sandwiches. 


A technical team is available, on written request, to make 
specific presentations on Aeronca’s facilities for high-tem- 
perature air weapon structures. Write today for additional 
information. 


GS ORICM manufacturing corporation 


1714 Germantown Road « Middletown, Ohio 





Expansion of our operations has created 
openings for additional senior engineers. 
Write to Mr. L. C. Wolfe, Chief Engineer. 














ings by the 10-man ad hoc team cited TRIGGER 
in the Tacan Alaska Report: 


CHECK 

e Average time between failures of 
lacan in F-102 is 90 hr., considerably 
better than the 22 to 35 hr. experience 
obtained with earlier equipments. (Fig 
ure is not high by airline standards, but 
military equipments are always consider- 
ibly lower.) 

¢ Tacan is superior to VOR (omni- 
range) for use in mountainous Alaskan 
terrain being less susceptible to cours¢ 
bends and scalloping. Once Tacan is 
properly aligned, there is no drift or 


course displacement, the report says. 
eTacan accuracy, coverage is well DUPLEX SOLENOID 


within design specifications. Maximum 

azimuth error is 14 deg. and distance 

measuring error is within 0.2 naut. mi. | 

Average range at 10,000 ft. altitude is $5 , 
to 100 mi. on both azimuth and dis- : 
tance, depending upon terrain, with ’ 
usable signals out to 140 mi. over fairl . 

flat terrain. 
© 100° “on-time” can be expected 

from ground stations when dual 


standby) equipment is used, providing 
automatic changeover provision is in- PRESSURE ACTUATED _ PRESSURE RELIEF 
cluded. " 
*Failures in recent-vintage equip- 
ments are sufficiently random in nature 
to suggest there is no basic design de- 
ficiency in either airborne or ground 
equipment. 
¢ Report notes that there has not been 
a single failure of SAL-39 Klystron tubes 
in the AN/URN-3 and AN/TRN-6 
eround stations since they were com- 
missioned. 
Manv of the early Tacan outages 
were not the fault of the equipment it- 
self, the report says. For example, after 
many failure reports in Fairchild C-123 
aircraft, it was discovered that the Tacan 
antenna cable was routed over a heat- BRIDGEPORT AIRCRAFT VALVES 
ing duct which caused the cable diclec new 
tric to melt, shorting the center con ° rT ” 
ductor to its surrounding shield. with wear-proof CAPTIVE SEAL 


Locating the trouble was difficult be 





cause after the — had landed, the Even abrasive particles in the fluid or air stream cannot damage 


cable would cool off, correcting the 


tronble until the sirplane ausin become the seal in these small, lightweight Bridgeport Aircraft Valves. 


skborne. In another case, the airplane’s Balanced design exclusive Captive Seal prevents “blowouts”. 

inverter was underpowered and unable | O-ring = held securely by steel retainer which provides two 

to handle the Tacan receiver load. In- breaking points that instantly release pressure unbalance when 

stallation of a larger inverter cured the | seal is broken. 

trouble. The complete line of Bridgeport Aircraft Valves is designed for 
Some of the difficulties with early rapid response . . . high pressure .. . low power consumption .. . 

l'acan ground stations are attributed to | no seal wear, fitting or lapping ... and easy maintenance right 

poor construction of the buildings in the field. 

which housed the oe. Buildings Write for complete specifications and engineering data in our 


failed to ‘provide sufficient warmth and | new 8-page Aircraft Valve Catalog J-4011. 
protection from the elements, suffered | 


cracking and heaving of the floor. 


First military personnel available to | 
maintain Tacan equipment had had ; 
only two weeks training on the equip entshaw: Ow 
ment “in which they learned little more 
than how to turn equipment on and °*$ LYE 
off,” the report says. This problem Me Contrets 
has been largely eliminated, but the 


report points out that tuning of a BRIDGEPORT THERMOSTAT DIVISION « Milford, Conn. 
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Honeycomb 


by the pioneer in honeycomb 


Hee xXCEe LL 


HEXCEL—world leader in honeycomb, basic source 
for aluminum, stainless, glass fabric and cotton 
honeycomb . . . largest tech service staff ...R & D 
trailblazers . . . high temperature honeycomb 
pioneers . . . product superiority from patented 
processes, special machinery . . . 


largest manufacturing facilities. 


The complex instrumentation of Pioneer was contained and pro- 
tected by Hexcel fiberglass honeycomb. This sandwich structure, 
molded by Summit Industries of Gardena, California, gave Pioneer 
extraordinary strength with an absolute minimum of weight. 


HExXC EL rpropvuwucts inc. 


World leader in honeycomb...now first in space 


Home Offices: 2332 Fourth Street, Berkeley 10, Calif 
Piants: Oakland and Berkeley, Calif.; Havre de Grace, Md 





SENIOR SCIENTISTS AND ENGINEERS 
AVCO—PIONEER IN RE-ENTRY—IS EXPLORING 
NEW APPROACHES TO SPACE AND MISSILE TECHNOLOGY 


The Aveo Research and Advanced Development Division is 
conducting an extensive program of basic and applied research 
in the physics, chemistry and engineering associated with space 
and missile technology. Supervisory and staff positions are avail- 
able for creative senior physicists and engineers—both theo- 
retical and experimental—and for electrical engineers with a 
strong physics background. 


Unusual and challenging openings exist in the following fields: 
High-intensity arcs, gaseous discharge phenomena, properties of 
gases at high temperatures, radiation measurements 
High-temperature reflectivity and emissivity measurements 
High-temperature properties of materials 
Infrared 
Terminal ballistics of high-velocity particles 
Chemical physics, spectroscopy, surface physics, hydrodynamics, fluid 
dynamics, free molecule flow studies, upper atmosphere phenomena 
Missile detection and discrimination, advanced missile warfare 
concepts 
Ultra-high-speed electronic and optical instrumentation 
Microwaves, telemetry systems, radar, propagation through ionized 
plasmas, space communication studies 
The division’s new suburban location provides an unusually 
attractive working environment outside of metropolitan Boston. 
The large, fully equipped, modern laboratory is in pleasant 
surroundings, yet close to Boston educational institutions and 
cultural events. Publications and professional development are 
encouraged, and the division offers a liberal educational assistance 
program for advanced study. 


Address all inquiries to: 

Dr. 8. W. Johnston, 

Scientific and Technical Relations, 

Avco Research and Advanced Development Div, 
201 Lowell Street, Wilmington, Massachusetts 


hesearch and Advanced Development 





lacan transmitter is a critical adjust 
ment and requires much experience. 

The report concludes that the 
“Alaskan ‘Tacan program has suffered 
with growing pains which caused skep- 
ticism among its users until modified 
production equipment, both airborne 
and ground, arrived in the theatre. 
With the arrival of this equipment, 
giving greatly increased seiliinance, 
and with tactical pilots being forced to 
use and depend upon Tacan, the atti- 
tude toward Tacan in the Alaskan 
theatre has improved enormously. 
Greater confidence in the Tacan system 
has resulted.” 

Copies of the 55-page Alaska 
lacan Report can be obtained by 
writing: Headquarters USAF, attention 
\FOAC-E 'N, Pentagon, Washington 
25, D.C. 


45 FILTER CENTER + 
> Radar Jamming Made Easier—New 
200-watt traveling wave tubes for all 
major radar bands, developed by Sperry 
Gyroscope Co. make it easier for elec 
tronic countermeasures equipment to 
jam powerful radars with their increased 
power, ability to shift frequency rap- 
idly. Only two traveling wave tubes are 
required to boost jamming signal power 
level by factor of 100 million. 





>» M.-H Favored for F-108—Self-adapting 
wutopilot proposed by Minneapolis- 
Honeywell reportedly has won out for 
use on North American’s supersonic 
F-108 interceptor and mav also be 
selected for use on North American's 
B-70 supersonic bomber 


> Big Push for Micro-Circuitry—Num 
ber of major digital computer manufac 
umed at 
com 


turers have sizable programs 
micro-miniaturization of _ basic 
puter circuits. List is known to include 
Hughes Aircraft Co., International 
Business Machines Corp., Librascope 
Inc., and Litton Industries. Observers 
expect IBM to announce a major break 


through by next summet 


> Transmitters for New Telemetry 
Band—Philco Corp.’s Western Devel 
opment Laboratory has delivered first 
of four transmitters designed to operate 
n new 1,435 to 1,535 me. telemetry 
band (AW Sept. 29, p. 30) for use in 
RF link of pulse modulation 
PCM) data handling system being de- 
veloped by Datalab Division of Consoli- 
dated Electrodynamics Corp. for Doug 
las Aircraft Co. Svstem is designed to 
transmit at digital rate of 825,000 bits 
per second, provide information band 
width of 400 ke. Ground receivers and 
data reduction gear will be housed in 
33 ft. air conditioned trailer. Another 


code 
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AUTOMATIC MISSILE CHECKOUT 


Develope d by Radiation, Inc.. this svs- 


tem plays a vital role in the operational 


checkout of Bomarc missiles 
provides simulated missil 
automatically performs a 
tests to isolate any failu 
sections of the missile pas 

are displayed in the form of GO 
GO indications 


a self-test capable of isolating faui 


The unit also prot id 


1 replaceable plug-in module. 
This is typical of the advanced work 
being done by Radiation, Inc. in this 
field. One project presently underway 
wil produce the most completely auto- 
checkout system in 


; 
rsa 


RADIATION 
INC. 


AVIONICS @« ASTRIONICS « NSTRUMENTATION 
MELBOURNE AND ORLANDO, FLORIDA 


matic unit 


existence 














Exact Dimensional Uniformity... 
Is an Eimac Ceramic Tube Extra 


Electrode spacing is critical in modern high-performance vacuum 
tubes. Dimensional uniformity of the material used for the vacuum 
envelope has a direct effect on the accuracy of this spacing. The high 
alumina ceramic rings used in Eimac stacked-ceramic tubes can 
easily be held to tolerances of + 50 millionths of an inch at pro- 
duction speeds. This degree of accuracy is not possible with glass 
techniques in high speed production. 


Accurate control of ceramic envelope materials results in greater 
tube-to-tube uniformity of both mechanical and electrical character- 
istics. It permits close control of small electrode spacings necessary 
in the production of reliable tubes for UHF operation. 


Sixth in a series describing the advantages of ceramics 
in electron tubes. Previously discussed: impact, heat, 
vibration, compactness, dielectric loss. 


Other important advantages of Eimac ceramic tubes are: resistance 
to damage by shock or high temperature; compactness without sacri- 
fice of power; ability to withstand rigorous processing techniques 
that lead to exceptional tube reliability, uniformity and longevity. 


Write our Application Engineering Department for a copy of 
the booklet “Advantages of Ceramics in Electron Tubes.” 


EITEL-McCULLOUGH, INC. 


S AN CARLOS, CALI 


Fr ORM SA 


Ecmac Finest with ceramic tubes that can take it 














work in the fields of the future at NAA 


WELDING 
RESEARCH 
ENGINEER 
TRAINEES 


Here is an unusual opportu- 
nity to work with one of the 
industry’s most advanced 
groups of welding research 
engineers...to help them 
solve the welding problems 
necessary to develop the first 
of the new generation of 


manned weapon systems. 


Background: You should be 
a graduate metallurgical, elec- 
trical, or mechanical engineer 
with three years of industrial 
or research experience. 
Experience in directing the 
research and development 


efforts of others is desirable. 


Write to: Mr. A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN 
AVIATION, INC. 





LANE A\ 
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trailer will carry remotely controlled 
tracking antenna. 


>» Printed Board Research Facility—De 
velopment of standardized, reproduce 
able method of testing surface resist- 
ance of printed wiring boards will be 
task of research facility being estab 
lished at University of Delaware. Pro 
gram is jointly sponsored by Electronic 
Industries Assn., National Electrical 
Manufacturers Assn. and American So 
ciety for Testing Material. 


> New Digital Data System—Multi- 
channel digital data transmission svs 
tem, which reportedly requires less 
bandwidth and is less susceptible to 
noise interference than frequency shift 
keving (FSK) has been developed by 
Aeronautical & Instrument Division of 
Robertshaw-Fulton Controls Co. In 
new Phase-Multilock system, carrier is 
phase-shifted by predetermined amount 
under control of keying signal. Re- 
ceived Carricr wave 1S compared J 
reference wave and only those signals 
with correct amount of phase shift are 
used to operate receiving equipment, 
company says. Reference wave is de- 
rived directly from transmitted carrier 
in any of its selected phase shift posi- 
tions and is accomplished through mul 
tiplication of portion of incoming signal 
by factor representing the number of 
permissable phase shift positions used 
in signaling system. Resultant signal 
is then divided down by same factor to 
provide stable phase reference For 
more details, write the company at 401 
No. Manchester, Anaheim, Calif 


> Radiation Scare in Britain—Permis 
sion to construct tropospheric forward- 
scatter communications station as part 
of NATO network has been suspended 
by Isle of Wight County Council, fol- 
lowing reports in Britain’s general press 
of the dangers of radiation from high 
power radio transmitters. British pub 
lic, jittery over dangers of nuclear radia 
tion, assumed that “radiation is radia- 
tion’, no matter whether it is nuclear 
or radio. Both Supreme Allied Head- 
quarters Europe and British Ministry 
of Defense called reports exaggerated 
and said all possible dangers were taken 
into account before selecting station 


> Millimeter Waves Symposium— 
Ninth international symposium spon 
sored by Polytechnic Institute of Brook- 
lyn, Microwave Research Institute, to 
be held in New York Mar. 31 to April 
2, will be devoted to subject of milli 
meter waves, including materials, solid 
state amplifiers, electron tubes and 
components. Symposium is being co 
sponsored by Air Force, Army, Navy 
and Institute of Radio Engineers. Pa- 
pers and/or 100-word abstracts must be 


Jacksonville 
Florida... 
great deep water 
port and 
transportation 
window on 


the world 


Strategically situated at the south- 
eastern corner of the U. S. land-mass, 
Jacksonville's deep-water port is un 
surpassed as an asset for commerce 
and industry. 1957 traffiic—7,095,751 
tons of cargo, an increase of 7.7¢ 
over 1956 


The Port, with its 34-foot channel, 
inter-linking rail, highway and air 
facilities, has created a great ware 
housing, distribution and commercial 
center All Southeastern, Caribbean 
and Latin-American areas and major 
world ports are accessible from Jack 
sonville. The Intra-Coastal Waterway 
provides shelter coastwise barge serv 
ice. Terminal and shipyard facilities 


are ample and modern 


Excellent ind ustiial sites with water- 
front or rail znd highway access; in 
exhaustible ir dustrial water; ample 


Jackson 


ville is gracious, cultured, with good 


native manpow.~ available 


schools, museums, churches and de- 
lightful living 


Plan now to establish your plant, 
branch plant, warehouse or regional 
office in Jacksonville. Write for THI 
JACKSONVILLE STORY, including 
a special port folder. Or ask for a 
specialized and confidential survey of 
Jacksonville, built around your own 
needs. 


IDEAL EVERY DAY FOR WORK AND PLAY 
The City of Jacksonville, Florida 
Electric and Water Utilities 
The Committee of One Hundred 
Jacksonville Area 


Chamber of Commerce 
604A Hogon St Phone Elgin 3-616! 
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submitted before Jan. 30 to: Prof 
Herbert J. Carlin, Microwave Research 
Institute, 55 Johnson St., Brooklyn 1, 


aes 

> Signed on Dotted Line—Major con 
tract awards recently announced by 
avionics manufacturers include 

e United Electrodynamics, Pasadena, 
Calif.. $1 million prime production 
contract for transistorized telemetry 
systems, from Air Force Ballistic Mis 
sile Center (Air Materiel Command) 
e Electronic Engineering Co. of Cali- 
fornia, Santa Ana, order from North 
American Aviation’s Missile Division 
for a computer language translator svs 
tem which permits rapid interchange 
of data between different tvpes of com 
puters and data processing equipment 
¢ Summers Gyroscope Co., $540,000 


FOR RESISTANCE THERMOMETERS Air Force contract for spare parts for 


gyro indicators and a $250,000 order 


AND THERMOCOUPLE THERMOMETERS trom Douglas Aircraft Co. for flight 


control systems for use aboard a Nav 
fighter. 











CAGE SITER GAS “OFF” POSITION saa OF POINTS LISTER. e Interstate Electronics Corp., Ana 
= peg os — pegs tv ore contracts total- 

Points Size Type Thermometer Type ing near > mulhon or test ame 

2 2” 1182 36SR2 evaluation equipment for Polaris bal 

3 2" 1183 36SR3 listic missile program. ; 

4 2” 1184 36SR4 ¢ National Research Corp., Cambridg< 

5 3” 10S5 37SR5 Mass., contracts totalling more than 

; a a a va for ore, to determine how 

9 " 1089 375R9 missile components react upon re-enter 

10 10S10 37SR10 ing earth’s atmosphere and the be 

12 3” 10$12 37SR12 havior of materials under space high 

16 *” 10516 37SR16 vacuum and temperature conditions 

18 o 10818 37SR18 

20 + ad 10S20 37SR20 

m < —mrsnenn_eanne NEW AVIONIC 

40 a” 38$2¢ PRODUCTS 

*Resi ter switches are provided with «a 





oh 
safety resistor on off position. 
e Midget precision trimmer capacitor 
for operation at temperatures of —55¢ 
to 125C, with capacitance range of 
to 8 mmfd., measures only 9/16 in 
long behind chassis. Average “OQ” 


} 


SPECIAL SWITCHES 


No. 37S6C2, Four “4 Point and OFF” thermocouple 
switches combined in one 3” case. 3” SIZE 
No. 9S5, Single Pole, Four Point Instrument Switch 

in 14%” round case. 

No. 44S4, Six Pole, Double-throw In- 
strument Switch in 24%” round case, 
one hole mounting, %-32 threaded 
bushing. 

DESIGNED FOR TEST WORK AS 
WELL AS FOR PERMANENT IN- 
STALLATIONS. LEWIS SELECTOR 
SWITCHES ARE CONSTRUCTED 
WITH STURDY CONTACTS OF 
LOW RESISTANCE AND POSITIVE 
DETENT. THESE SWITCHES ARE 
SPLASHPROOF, DUSTPROOF AND 
ARE BUILT TO GIVE YEARS OF 
SERVICE. 








over 800 at 50 mc., temperature cocfh 
cient is 50 ppm/deg. C. Dielectric 
strength is 1,000v. d.c. at 50% relative 
humidity. Corning Glass Works 
Corning, N. Y. 

e Three inch storage tube, Type W1 


T - ge L & ee | 5 iz a G ' ~ £ &€ R ! a G ¢ ° " cab a = agen. ~aesaser wath 
computers, receives information in the 
NAUGATUCK, CONNECTICUT form of electrical impulses which it 


Manufacturers of Complete Temperature Measuring Systems for Aircraft | stores and reads back on demand. Fea 
tures are: 2.6 in. dia. useful target, im 
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proved resolution, electron gun beam 
focusing. Signal to be written is ap- 
plied to gun control grid, usually 
clamped to the cut off, while the beam 
is scanned across the target. Erasure 
occurs simultaneously with the readout 
cycle. Electron Tube Division, West- 
inghouse Electric Corp., P.O. Box 284, 
Elmira, N. Y. 





e Linear variable differential transformer 
LVDT), l'ype 1OO0O0XS-KT. for oper 
ition over temperature range of —651 
to 450F, has output voltage that is 
linear within | % for core displacements 
of more than two inches. Unit has 5\ 
output for 6.3v., 400 cps. excitation. 
Schaevitz Engineering, P. O. Box 505, 


Camden 1, N. J. 


e Precision angular divider, for indexing 
svnchros and gimbal-mounted com 
ponents with error less than 20 sec of 
arc, can be used by unskilled operator 





Repeatibility is quoted at better than 
10 sec. arc, range is 360 deg., with 
detent intervals of 5 deg. Theta Instru- 
ment Corp., 48 Pine St., East Paterson, 
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For the lightness you need 
and the accuracy 


you’ve been seeking 


The constant-damped 
AP-S1 

pendulous accelerometer 
may be 


your answer 






ILE 1:1 


Only three ounces in weight, this rugged, 
spring-restrained accelerometer has 0.05% 
linearity to half-range, 1% to full range. 
Full scale ranges from 2 g’s to 100 g's. Com- 
pensated damping 0.5+0.1 from —40°F 
to +200°F. Full scale output 7v at 400 cps 
excitation. Resolution 0.04% of full scale. 





DETROIT CONTROLS DIVISION 
100 Morse Street, Norwood, Massachusetts 





ENGINEERS 


® Design © Research ® Development 
@ Electrical Controls © Gearing ® Bearings 


Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 


Send Resume and Technical Background Data to: 
SUNDSTRAND Personnel, Dept. A, 1401-23rd Ave., Rockford, Il. 


SUNDSTRAND AVIATION 
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Now, not just “blips”, but 
detailed pictures out of the soup! 


New Philco high resolution radar picture. 


Philco pioneers new concepts in 


ALL-WEATHER HIGH RESOLUTION RADAR 


From the wonder-world of advanced electronics comes this Space Age “‘all-seeing 
eye.” Compact enough to be used in a wide variety of advanced operational 
vehicles, Philco high resolution radar is especially well suited to air and space 
navigation, reconnaissance and combat area surveillance. 


Philco, in conjunction with the USAF Air Research and Development Command, 
has perfected new techniques in radar signal processing. Called REDAP*, this 
new system produces clear, detailed pictures of any area in topographic relief, 
from behind the protective cover of cloud screens, midnight fog or extremely 
high altitudes. 


At Philco, human resources, plus ultra-modern facilities add up to amazing 
versatility and gigantic capacity. Current activities include research and development 
in such fields as missiles and guidance, weapons systems, electronic computers, 
infra-red, communications and navigational systems, as well as advanced 
radar techniques. 


In the wonder world of advanced electronics, look to the leader. Look ahead .. . 
and you'll choose Philco! onsnuvennn umeb« 
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Conventional radar scope “blip” image. 


At Philco, opportunities are unlimited in elec- 
tronic and mechanical research and engineering. 


PHILCO 


GOVERNMENT & INDUSTRIAL DIVISION 


4700 Wissahickon Ave. 
Philadelphia 44, Po. 





EQUIPMENT 


DOUGLAS DC-8 jet transport sound suppressor mates tail pipe nozzles with device called an ejector, a cylinder extended beyond nozzles 
during takeoff. Engineers say the device decreased sound and still increased takeoff thrust enough to offset the loss caused by nozzles 
Ejector fairs into pod during flight (left) and is shown in mockup form in extended position (right). Oval indentation near ejector tip is on 
of two doors which close to form a thrust brake to reduce landing roll; doors turn thrust forward for reversing action. 


Douglas Develops Retractable Reverser 


Los Angeles—Retractable reverser and 
jet engine suppressor which cuts the 
Douglas DC-S jet transport noise level 
from 9-12 db. and provides at least 40% 
reverse thrust has been developed by 
Douglas Aircraft Co. engineers after a 
three vear test program 

\ combined corrugated nozzle system 
ind retractable ejector, the device uti- 
lizes clamshell doors to turn the thrust 
forward for braking action, according 
to a report to the Socictv of Automo- 

Engineers by L. R. Jordan and 
M. Auble, of Douglas Aircraft Co 

Suppressor nozzle was designed for 
negligible distortion due to tempera 
ture and pressure under operating con- 
ditions. This was accomplished through 
e “Triple bubble” design incorporating 





THRUST BRAKE 


THRUST BRAKE 
EXTENDED 


RETRACTED 


— 








THRUST reverser doors close (left) to divert engine exhaust forward for reversing action, open for normal thrust action. Suppressor-reverser 


exploded view is at right. 
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A giant step has been taken in the U.S. military development program with 


contracts for the creation of an unprecedented primary strategic weapon sys- 
tem. It is the Air Force DY NA-SOAR, now in Phase-I design stage by a six- 
company project team under Martin direction. 

DYNA-SOAR-— the most advanced military weapon system now in develop- 
ment—is a pilot-controlled bomber-reconnaissance space vehicle, its mission 
being to circle the earth at orbital velocity, with controlled aircraft landing 
capabilities. It will be propelled by several stages of rocket boosters, enabling 


it to operate from ground level to the ionosphere at hypersonic speeds. 


In an entirely new and advanced concept of integrated industry coordination, the six 
companies teamed in this No. 1 military program constitute top capabilities in the basic 
areas of airframe, propulsion and radar guidance system development. 

Bell, a pioneer in the boost-glide field, will design and build the airframe of the vehicle 
...Bendix will develop communication, telemetry, hydraulic and electrical power con- 
version systems...Goodyear will produce the crew-escape capsule and the radar systems 
...Minneapolis-Honeywell will be responsible for guidance and navigation to keep 
DYNA-SOAR on course and supply position and velocity information to the crew. 
American Machine & Foundry’s responsibility is an advanced system of ground handling 
and launching equipment...And Martin will establish the configuration and design of 
the rocket boosters, carry out an experimental aerodynamic program for the complete 
vehicle, and assemble a full-scale mockup of the system. 

Because of the challenging technical problems involved, the presidents of the six com- 
panies — aggregating assets of over $2 billion— comprise an active advisory panel, 


with their top engineering teams participating. 


Never before in military history has so formidable a task force of specialized 
industrial capabilities been applied against such an advanced concept. 
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infernal vanc in ic truts t 


tress-carrving materia n tension 
© Use of welded 19-9 DL. stainless 
vith fairly light hee teel use 
uter portion of h lobx 
After exhaustin testing, engi 
decided that for optimum sound 1 
tion, using corrug 
pressor should ha 
@ As large an outer diameter 
sible at the exit plane 
@ Lobes which increase 
tional area at th t 
distance from the thru 
fewer than eight lobes 
@ Relatively small center body, o1 
@ At least 90 if the exhaust area di 
tributed in the lobes, i.c., less than 
he exhaust ar hould be located 
imnular passage near the bullet 
reduce thru to a minimun 
val 


ngincer shi ule 


area that 


} 
in the fina 
Chrust 
in propor 


ind the 


THRUST mixing nozzles mix Douglas DC-5 
jet engine exhaust with cold outside to 
cut noise. Engineering goal was 9-12 sound 
decibel reduction; company says the nozzles 
“meet or exceed” the goal. Ejector was not 


fitted for cither of these suppressor views 


247 7. we fe, i 


BALTIMORE: DENVER: ORLANDO 
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American 
industry 


teams up to 


build the B-70 
and the F-1038 


ica INDUSTRY faces a job that is big, demanding, 
LC. urgent. 

The F-108 and the B-70 will be the first of the new gen- 
eration of manned weapon systems. No military airplane 
in the world today even approaches their performance. 

They represent such a sharp break with the past that 
almost everything that goes into them — aerodynamic de- 
sign, structure, propulsion, electronic and hydromechanical 
systems —will require giant forward strides in engineering. 

The need for these radically advanced manned weapons 
is very great. Yet the scope and complexity of the systems 
engineering involved presents problems so formidable that 
it will challenge the most creative minds in America. 

There is only one way to handle projects of this size: 
dividing each project into major systems and assigning 
each of these systems to a major contractor. In this way, 
America’s outstanding scientists and engineers can begin 


work simultaneously on each of the separate systems (15 
for the F-108, 16 for the B-70). 

Each major contractor will be responsible to the Weapon 
System Manager for everything about his system, from 
engineering through construction. In every case he will 
sublet contracts for engineering and components to other 
companies, large and small. He will deliver his system to 
the prime contractor, North American Aviation, who in turn 
will deliver the complete weapon system to the Air Force. 

This is the Weapon System Manager concept. This is the 
way American industry shelves self-interest and shares 
secrets to make the nation strong. This is the way that free 
men can meet the threat of tyranny. 


The Los Angeles Division of N 


North American Aviation, Inc. AWA 





braking, the engineers concentrated on 
an unusual external target type of thrust 
brake in which two brake buckets, or 
clamshells, rotate to close off a move- 
able “ejector” in braking configuration. 

The ejector moves fore and aft and is 
actuated by two overhead switches in 
the DC-8 cockpit. Switches energize 
solenoid valves which port hydraulic 
fluid to the actuating cylinders; cockpit 
lights indicate full extension. System 
operates the buckets in one or two 
seconds 

Brake operation is controlled from 
the pilot’s pedestal by thrust brake 
throttles which are pivoted from the 
main throttles; operation is possible 
only when the main throttles are in 
idle position. Thrust braking selection 
directs engine bleed air to the actuating 
cylinder, utilizing an engine-mounted 
pilot valve which takes its signal from a 
cam on the engine throttle shaft. En- 
gine operation is not necessary for 
giound checks, since both thrust brake 
and ejector are operable from normal 
ground power supply plugs. 

Air used for actuation is taken from 
either the aircraft's pneumatic mani- 
told or the engine high pressure bleed 
system. In case of pneumatic system 
failure, the thrust brake will either re- 
tract automatically due to the pressure 
loading on the bucket, or may be 
opened by retracting the ejector. 


Piston-Operated 

Ejector is piston-operated; it can ex- 
tend in 3 sec. and retract in 6 sec. De- 
vice is held in fore or aft position by 
locking hydraulic fluid in the cylinder. 
Two bayonet type disconnect valves are 
fitted in the aft slide assembly; in fully 
extended position, these connect with 
valves in the pylon at the ejector track 
rear, thus supplying air for the thrust 
brake actuator. Latches on the pylon 
track prevent inadvertent extension in 
flight 

In the forward thrust position, the 
brake bucket surfaces form the inne: 
line of the forward ejector wall. ‘Two 
buckets rotate to close off the ejector 
completely in the full braking conhg- 
uration. 

In testing this design, engineers 
found 
Moderate aft sweep of 9-11 deg. an- 
gle on buckets in the braking position 
had little effect on the reverse thrust 
Aft sweep was found to be desirable to 
stabilize gas flow during the operation 
@ Unblocked area of 1% in the ejector 
resulted in about 2% loss in braking 
thrust. 
Length of aft lip extension which 
turns the gas flow forward had a rela- 
tively small effect on performance; op- 
timum length was found to be about 
one-third of the reference nozzle diam- 
eter. 

The engineers also noted that the 
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GULTON SHOCK AND VIBRATION DATA FILE 


How to avoid false test results 
due to ‘ground loop” voltages 


With the increasing need for greater 
accuracy in shock and vibration 
measurement, extreme care should 
be taken to avoid the introduction 
of spurious voltages. 

Circulating ground currents, gen- 
erated by electrical devices external 
to the measuring system, generate 
voltages that can lead to complete- 
ly false results. 


GROUNDING USUALLY AT FAULT 


Ground loops may come from var- 
ious extraneous sources. 

Figure 1 shows how circulating 
ground currents in a structure can 
induce electrical voltages in a typ- 
ical shock and vibration measuring 
system. In this example, the acce- 
lerometer, amplifier and data han- 
dling or recording equipment are 
placed at three separate locations. 
Each instrument has its electrical 
circuitry grounded to the housing, 
and each housing is connected elec- 
trically to the structure at points 
A, B and C. 

Voltages E, produced in the struc- 
ture by the circulating currents, are 
introduced into the measuring sys- 
tem between points A&B and B&C. 














SOLUTION TO THE PROBLEM 


First, all electrical apparatus cap- 
able of generating currents should be 


ungrounded and 
a single heavy 
point ground 
employed. 

Second, all 
measuring in- 
struments should 
be ungrounded 
at local points 
and the entire 
system grounded 
at the single 
point. 

Figure 2 illustrates a recom- 
mended technique for ungrounding 
the system described in Figure 1. 
By removing the internal circuit 
grounds from structural points A 
and B, ground loop voltages are 
isolated from the measuring system. 


Anthony W Oriaccho 
Chvet Eng meer 
Guiton instrumentation Divison 


UNGROUNDED INSTRUMENTS 
THE ANSWER 


Today, a new series of Gulton ac- 
celerometers and associated elec- 
tronic equipment is available with 
internal ungrounding. 

Accelerometers contain sensitive 
seismic elements insulated from 
mounting studs by rugged cerami 
insulation. 

Filter and amy 
well as connector 
insulated from the housing which 


local ground 


are electrically 


can ther 
potential of t mount with no ef- 


fect upon the measuring signal. 


SEND FOR TECHNICAL DATA 
For more complet . 


Gulton ungrour 
Systems, cont 


representative 





FREE TECHNICAL SERVICE 
OFFERED BY GULTON 

A Gulton Instrumentation Engineer 
will gladly call at your request to 
help you with instrumentation 
problems. You are invited to put 
his extensive experience in shock 
and vibration measurement to 
work for you 











GULTON INSTRUMENTATION DIVISION 


‘ Gulton Industries, Inc. 


Metuchen, New Jersey 





Model E6440-1 exemplifies Airborne capabilities in the design and development of large 
special motors. Inset shows application on Walter Kidde & Company lightweight com- 
pressor package (2.4 scfm, 3000 psi) used for auxiliary pneumatic power on jet tanker, 


AIRBORNE CAN HELP YOU WITH 
LARGE SPECIAL-DESIGN MOTORS 


Airborne can design and develop almost 
any type of large special motor you need 
and supply it in any quantity you re- 
quire. Evidence of this capability is 
found not only in current projects, but 
also in the many different motors de- 
veloped over the years for use on our 
own actuators and _ electromechanical 
systems. 

Typical of the large special motors de- 
signed and produced by Airborne is the 
one above developed for Walter Kidde 
& Company to power one of its out- 
standing lightweight compressor pack- 


LINEATOR® « ROTORAC® -« 


AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY 


Represented in Canada by: WINNETT BOYD LIMITED ¢« 745 Mt. 
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TRIM TROL® -« 











ages. Special features include magnesium 
castings for weight modified 
high-temperature insulation and _lubri- 
cants; and a special thermal overload 
protector (Type C protection) to pre- 
vent winding damage at temperatures 
above 400°F. 

Whatever your particular requirements 
in large special-design motors, it will 
pay you to consult Airborne. Chances 
are we can solve your problem in good 
time and at reasonable cost. Write, phone 
or wire for more information. 


savings; 


ROTORETTE® -e 


ANGLgear® 


Photo courtesy Walter Kidde & Company, Inc 


GENERAL ENGINEERING DATA 
Airborne Special Design 
Motor E6440-1 


1. 115/200 v a-c, 400 cycle, 3 phase 
(conforming to MIL-M-7969A) 


2. Rated 1.7 hp at 10,900 rpm— 
10 in-(b full load torque; 25 in-ib 
starting torque 


. Duty cycle: 30 min. on at full 
toad/30 min. off 


. Ambient temperature 
—65 to +165°F 


Altitude: to 50,000 ft 
. Weight: 8.8 Ib 





ROTOLOK 





NEW 
CATALOG 
SAM-58 


Describes Airborne special 
actuators and motors. Write 
for a copy today 


Pieasant Rd., Toronto 12, Ont. 





thrust brake has “neglible effect’ on 
engine operation over the whole op- 
erating range. 

Sound suppressor and reverser, desig- 
nated daisy-ejector type, has been in- 
stalled on General Electric CJ805-3 
turbojet engines which will power the 
Convair 880 jet transport. 

Suppressor comprises a daisy petal 
design which Convair says provides a 
total perimeter larger than that of the 
conventional circular tail pipe, thus in- 
creasing the shear area where high 
thrust exhaust creates friction with am- 
bient air, producing high noise levels. 

Device utilizes an ejector to pump 
air through the forward portion of 
the engine pod, aft of the firewall, for 
cooling. 

The cooler air also provides a 
blanket of what Convair terms “second- 
irv air” which is ejected around the 
perimeter of the daisy-petal-shaped tail- 
pipe where it mixes with the exhaust, 
reducing the sound level. 

Thrust reversing is obtained bv use 
of clamshell doors which close to block 
the normal exhaust channel, deflecting 
the exhaust forward through cascades 
located on both sides of the engine pod. 
Cascades extend 60 deg. above and be- 
low a horizontal line on each side, for 
1 total of 240 deg. Reverser is hydraulic- 
powered. A separate pump is provided 
for each engine. 


; = 
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ARMY aluminum air-drop personnel carrier 
built by Food Machinery & Chemical Corp. 


Air-Drop Vehicles 
Designed for Army 

New York—Food Machinery & 
Chemical Corp. is developing a family 
of air transportable vehicles under 
Army contract which includes trans 
porter-erectors for at least two missiles 

Pershing and Little John. 

J. M. Hait, executive vice president 
of the corporation and manager of its 
Ordnance Division, told the New York 
Society of Security Analysts last week 
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that the vehicles are identical in basic 
machinery but use different hulls for 
widely varying tasks. 

Besides the missile equipment, the 
family includes the air droppable M59 
troop carrier, the first of which has just 
been completed by the division as first 
in the line, command post vehicles, and 
a command center vehicle. Ten to 15 
types of vehicles are contemplated. 

Some are designed for transport by 
helicopter. Others would require a 
Lockheed C-130 or Douglas C-133 for 
airlift. 

If the development is successful, 
Hait said, the total program might 
dwarf the company’s current $60 mil- 
lion defense volume. 

Other projects in which the company 
is engaged: 

e@ Nike Zeus sustainer engine develop- 
ment. This is a project of Grand 
Central Rocket Co., half owned by 
Food Machinery through its 50% hold- 
ing with Tennessee Gas Transmission 
Corp of Petrotex. 

e Bomarc erector-launcher and 
pack, Thor erector-transporter and 
Hawk erector-transporter. All these ar 
in production 

Volume of the corporation's defense 
divisions next year is expected at least 
to equal this year, which was a record 
year for the company, the analysts were 


told 


powecrt 





NOW 


SERVICE FROM 


FRANKFUR 


TO ALL 


EAST AFRIC 


/ 


NEW GATEWAY TO AFRICA—FRANKFURT! From 
the center of Europe you can now fly overnight to 
leading East African cities on luxurious new 
DC-6B’s of Ethiopian Airlines. An incomparable 
first class and tourist class service. Ethiopia offers 
a unique vacation ex perience. Cool always. Modern 
hotels. THE LAND OF THE QUEEN OF SHEBA 
IS ADVENTURE LAND! 


CAAPRKS APC 1 O71F a 
ETHIOPIAN AIRLINES 


General Agents in United States and Europe TWA 


28 volts 


powers this 


transistorized 


vibration 


amplifier 


n of the power 


taking ! 


Consuming only a fracti 
required by tube type units, ; 
the space, and operating directly from a 
28 volt battery, this GLENNITE transis- 
torized amplifier fills all requirements 
for airborne application 

Unique design and rugged construc- 
tion assure extremely low microphonics, 
provide high input impedance for direct 
use with piezoelectric accelerometers. 

A companion light weight, 3-channel 
battery pack is available. This unit con- 
tains a rechargeable, sealed nickel cad- 
mium battery capable of 
transistorized amplifiers for 16 hours. 

Like more data on these units? Con- 
tact your local Gulton representative, or 
write us direct. 


powering 3 


SPECIFICATIONS 
Gain: Continuously variable from 10 to 100 


Input impedance: 30 megohms minimum 
Power input 
Frequency range 


Temperature ran 





Call in Gulton 


Whether you need a single instrument 
or a complete system, Gulton is capable 
of meeting all your needs in shock and 
vibration measurement from transducer 
to readout equipment. Cal! in a Guiton 
instrumentation Engineer on your next 
assignment — or on your present one if 
you have a problem 











GULTON INSTRUMENTATION DIVISION 


Gulton 
industries, 
ry inc. 


Metuchen 
New Jersey 








Aviation Week Pilot Report 





BUSINESS FLYING 


PROTOTYPE Transland AG-2 can carry 3,500 Ib. payload on spray jobs; engineers plan to test aircraft for solids dispensing 























THICK, high-lift wing is dominant characteristic; note nose slant for good visibility. 





Never exceed 

Max. structural cruising 
Maneuvering 

Flaps extended 


Angle of bank 

Flaps up 

Flaps down 
Flight Load Factors: 


Max. positive load factor 


Max. negative load factor 
Maximum weight . 





Stalling Speeds (mph.) Power Off: 


3.6 with flaps @ 0 


2.0 


AG-2 Performance Specifications 
Airspeed Limits (true indicated airspeed): 


40 
96.1 
76.6 


165 mph. 
131 mph. 
129 mph. 
106 mph. 


60° 
118.8 
94.7 


@ 20° 


6,000 Ib. 












AG-2 Features Low-Speed Controllability 


By Richard Sweeney 


Torrance, Calif.—Transland Aircraft’s 
AG-2 spray and dusting airplane, de 
signed for a high degree of operational 
efficiency, emphasizes qualities which 
include excellent visibilitv, good flight 
chafacteristics and a cockpit engineer d 
for maximum protection in case of an 
accident. 

AG-2 basic design stems from AG-1, 
exclusively agricultural airplane built at 
l'exas A & M College under supervision 
of Fred E. Weick, and sponsored by the 
Civil Aeronautics Administration, U.S 
Department of Agriculture and the Na 
tional Flying Farmers Assn. 

Following the crash of the AG-l, 
George S. Wing, Transland president, 
bought the wreckage and plans, studied 
test reports, recommendations and opin 
ions of the many pilots who had flown 
it, and refined the design to produce the 
AG-2. 

I'ransland has two airplanes currently 
fiying: the prototype, N8330H (AW 
Jan. 28, 1957, p. 93) and N8331H, first 
production configuration airplane. Both 
were flown for varying periods in Avia 
rion Weex flight evaluation 

AG-2 flight characteristics are com 
plementary to the primary mission of 
the airplane. An aerial applicating ait 
plane is meant to have as high utiliza- 
tion as possible since it is making 
money for the operator and pilot onh 
when it is dispensing a payload of some 
type. One of the best assets a plane of 
this type can have is an ability to work 
for hours at a time with minimum 
strain on the pilot, while operating at 
maximum loads. 

With its design for lifting high loads, 
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TRANSLAND AG-2? features slot-lip ailerons and aileron flaps, called flaperons. Cockpit is sealed to prevent entry of toxic fumes; ram ait 
intake scoop delivers air to cockpit area for pilot protection from spray or dust fumes. Aircraft demonstrated no tendency to snap in t 
during pilot evaluation of a typical spray mission. Aircraft remained fully controllable at slow flight of 50 mph 





PRODUCTION AG-2 includes second seat in closed cockpit area to carry loader or mechanic to operations site. Prototype aircraft now is 


being converted to open cockpit airplanes with second seat enclosed by hatch when not in use 
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os os rH — 
RMC-LINDSAY ONLY GAUGE TO STAND THIS TEST — This photograph shows vibration 
testing of RMC-Lindsay pressure gauges on the 3200 force pounds Calidyne Vibrator to 50 G 
output, amplitude .010 to .20. Cycling frequencies to 2,000 cps. The test is conducted so as to 
parallel actual installation conditions, with gauges subjected to 350°F under operating pres- 
sures. Complete test reports are available on request. 


THE RMC-LINDSAY GAUGE 
IS RADICALLY DIFFERENT 


from ordinary high pressure gauges 


HERE’S WHY... 


1. The RMC-Lindsay gauge is a multiple coil, helical 
bourdon tube type, restricted for overpressure. 


2. The pointer is attached directly to the end of the coil, 
with no linkages or pivots to be affected by vibration. 


ad 


Superior techniques in coiling, heat treatment, calibra- 
tion, and material specification are new and exclusive 
with RMC. 


4. No other gauge can match RMC-Lindsay specifications: 





PRESSURE RANGE: Pressures in ranges 0 to 1,000 p.s.i. up 
to 15,000 p.s.i. with retard scales available. OVERLOAD 
PRESSURE:« Nominal overload pressure factor of 2.0 times 
the maximum dial reading (higher factors available). BURST 
PRESSURE: Normally 3.0 times the maximum dial reading. 
TEMPERATURE: Not affected by temperatures up to 350°F. 
VIBRATION: Qualification test report available on pressure 
tests showing cycling, vibration, to 2,000 cps. at 25 G's, and 
resonant frequency vibration tests at 25 G's. SHOCK: Data 
available on MIL-E-5272 shock test. PULSATION: Practically 
unaffected by line pulsations of 3% of the full dial reading. 
ENDURANCE: To 250,000 cycles or higher depending on 
application. ACCURACY: Hysteresis friction and backlash 
are below readable limits. Absolute gauge accuracy to ex- 
tremely low limits as required. 





Whatever your high p e@ gauge probi may be, why not let RMC engineer- 
ing skill provide the answers. Write, wire or phone either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 


93 Beacon Piace, Pasadena, California 


ROCHESTER MANUFACTURING CO.,!INC. 
221 Rockwood Street, Rochester 10, N.Y. 


Vly 
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good controllability at the speeds where 
most of the pertinent flight work is ac- 
complished, the AG-2 seems to meet 
its mission well, according to experi 
enced agricultural pilots who have flown 
the airplane. 

In many cases, flight characteristics 
of airplanes used for aerial applicating 
are allowed to become less than desir- 
able, while still sufficient to do the job. 
Design of the AG-2 is such as to be 
able to do the job and still maintain 
higher standards of controllability than 
heretofore obtainable with aircraft re- 
worked to the agricultural and forestry 
mission, according to company engi- 
neers. 


First Flights 

First flights were made in the proto- 
type airplane and included a general 
sampling of the aircraft's characteristics 
at medium and low altitudes, and a 
sample aerial applicating mission near 
Oxnard, Calif. 

A later series of flights were made in 
the production airplane and included 
flight evaluation at high and low alti 
tudes and simulated dusting operations 
in an overwater flight test area near 
Los Angeles. 

Walkaround inspection of the AG-2 
is simple. The primary concern outside 
of general airframe, powerplant, pro- 
peller conditions, is to see that all filler 
necks for liquid spray tanks and hop 
per are fastened solidly. Liquid dump 
valves also are checked for security. 

Flights were conducted from Tor- 
rance Municipal Airport on the Trans- 
land plant side of the field. No taxiways 
paralleling the runway are available, 
offering a good assessment of the plane’s 
taxi characteristics on rough fields. The 
airplane proved to have excellent taxi 
abilities both with tail wheel locked and 
unlocked. Wide gear tread, plus load 
location low to ground, enhanced sta- 
bility in taxi with the tailwheel un- 
locked. 

Engine runup and check is standard. 
Normal takeoff is without flaps, and 
unless the pilot is thoroughly familiar- 
ized with the airplane’s configuration 
and attitude relationship to the ground, 
a takeoff in three point attitude is usual. 
Wing has a 4 deg. angle of incidence 
which, when coupled with the aircraft's 
three point attitude, helps generate take- 
off lift before the pilot is aware of it. 

Gross weight on first flight with 
N8330H approximated 4,500 Ib. on 
the prototvpe, including partial fuel 
load. At the lower gross weight, with a 
power setting of 30 in. hg. and 2,100 
rpm., a sustained 1,000 fpm. rate of 
climb was held to 4,500 ft. where 110 
mph. indicated air speed was calculated 
to a true air speed of 12] mph. 

In trimming out the AG-2 for level 
flight, a definite appearance of nose 
down attitude is obtained when the 
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UGE: Comfort 


FOR MOODERNS 
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with which to fulfill these requirements of style and comfort 
Aerotherm, the name on the finest aircraft seats in the world, adds 
another requirement to the art Energy Absorption. Studies in this 
rs 
i field point the way to the further delethalization of aircraft seats 
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' the ultimate in & trend toward greater safety and flight j 
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THE THERMIX CORPORATION Greenwich. Conn ees 


THE AEROTHERM™M CORPORATION AEROTHER™ 











Margin for Error...None! 





You swing into your final approach. At precisely the right instant the Landing 
Signal Officer flags you to cut your power—and you're aboard! x Such skill and 
precision is indicative of that which is required today in every phase of the aircraft 
industry. The bearings in modern jet turbines, for instance, must be held to 
accurate tolerances measured in millionths of an inch. That’s why the leading 
jet turbine manufacturers specify Bower aircraft bearings first. Their exceptional 
high quality and unerring precision allow Bower bearings to stand unbelievable 


turbine speeds and temperatures—that match the supersonic speeds of today’s 





jet aircraft—twith a minimum of lubrication. x Whatever you produce, if it uses 


bearings, specify Bower! Choose from a complete line of tapered, straight and 
IDEALLY SUITED TO HIGH-SPEED OPERATION 


Built to hold their precision indefinilely, these aircraft 


journal roller bearings for every field of transportation and industry. 


bearings are recommended wherever superior quality 


BOWER ROLLER BEARING DIVISION and high-speed operation are required. For some 
applications, a special alloy steel—developed jointly | 
FEDERAL-MOGUL-BOWER BEARINGS, INC. @ DETROIT 14, MICHIGAN Bower and several aircraft companies—is used 


OTN skies sttnne. 
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work in the fields of the future at NAA 





BEARINGS 
AND 
LUBRICATION 
ENGINEERS 


North American Aviation has 
immediate career openings 
for engineers who can work 
on the development phases of 
high-temperature bearings. 
This is part of NAA’s work 
on the B-70 and F-108 weapon 


systems. 


As part of our expanding 
organization, you'll perform 
research and experimentation 
to determine the geometry, 
materials, and lubricants for 
bearings for high loads and 
temperatures up to 1000°F. 
You may qualify for one of 
these long-range careers, if 
you have a ME or Chemical 
Engineering degree. 

Write to: Mr.A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH : 
AMERICAN AMA 
AVIATION, INC. 
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AG-2 Earnings 
Breakdown 
Swath in feet 225 
Speed, mph. 117 
Specific fuel consumption 495 
Gal. spray/load 250 
Boom time 94 
Acres/load. . 500 Acre/min 250 
Turning time allowance 2.8 
Ferry time 12.3 
Flying time/trip 24.5 
Boom time 9.4 
Turning time allowance 2.8 
Ferry time 12.3 
Loading time @ 100 gal./min 2.5 
Taxi time 1.5 
Trip cycle time 28.5 
Flying time/trip 24.5 
Loading time 2.5 
Taxi time 1.5 
>, eee 2.1 
ae 525 
Gross/hr. $199.00 
Gross/mo. @ 55 hr./mo. $10,945 
Application—! gal./acre (forest or range 
spraying) 
Rate of pay—38 cents/gal. for 12 mi. 
ferry 











plane’s rate of climb is settled on zer 
with the combination of forward slop 
ing hopper top and relatively large angle 
of incidence contributing 

Stalls, power off, straight ahead and 
in turns, indicated good characteristics, 
with no tendency to snap in turns. Ac- 
celerated stalls were incurred at higher 
airspeeds as the angle increased, and 
while the margin between buffet and 
break closed, there still was an ampk 
speed warning spread between the two 
values 

Attitude perspective again plays 
vital part in stall recovery with th 
AG-2. If the nose is allowed to drop 
ind airspeed build up without power 
accelerated stall can be induced or a 
follow-on stall can occur if an extra 
margin of airspeed is not allowed or if 
the nose is pulled up too quickl 
Power recovery technique is very eff 
tive, from stalls ahead, or turning 


Dusting Mission 

Simulated dusting mission (carrving 
no pavload) with NS8330H was flown 
over Oxnard farm, with aircraft at gross 
weight approximating 4,300 lb. Follov 
ing turnaround procedure of a climbing 
45 deg. turn and a reverse turn, the 
off-field to on-field time approximated 
20 sec. at best with pilot allowance for 
proximity of a mountain at one end of 
the flight path, and relative unfamiliar 
itv with this particular airplane 

Later flight evaluation work with the 
production airplane NS8331H and com 


parison of characteristics in several flight 
regimes convinced the AviaTion Werk 


Avoid false 
test results with 
GLENNITE 
internally 
ungrounded 
accelerometers 





Now you can avoid one of the majo: 
causes of false test results — spurious 
“ground loop” voltages — by using i) 
ternally ungrounded GLENNITE accele1 
ometers. 

These units contain sensitive seismi 
elements internally insulated from th 


i ceramic insu 





ground at li 
ing equipment by using a combination of 
these accelerometers with unground 


GLENNITE amplifiers and filters 


GLENNITE accelerometers are ava 
able ] ind tria al € 
acceleration and temperature ange 

A mplet« ne I Ass ted 
grounded elect I equipment 
filters, hers, conne rs a 


For complete data Gult s 
mentation systems grounded or ur 
grounded contact your local Gult 
representative or write us direct. 





Call in Gulton 


From transducer to readout, Gulton i: 
capable of meeting all your instrumen 
tation needs. if you have a measure 
ment problem, why not call in a Gulton 
instrumentat Engineer. His broad ex 
perience in shock and vibration meas 
urement can prove invaluable to you 











GULTON INSTRUMENTATION DIVISION 


Gulton 
industries, 
inc. 


Metuchen, 
New Jersey 
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HERMETICALLY SEALED 

HIGH TEMPERATURE 

INSULATION BLANKETS 
are now being made 
by Delaney Gallay Ltd. 
at lower prices than 
ever before 


What’s more, we don’t jib at compli- 
cated shapes and fittings, as this blan- 
ket fitted to the Rolls-Royce thrust 
reverser for the D.H. Comet proves. 

Our wide experience has enabled us 
to develop a revolutionary and exclu- 
sive method of manufacture that we 
sincerely believe will enable us to 
tackle anything. 


WE ALSO DESIGN AND MANUFACTURE 


High pressure fuel-cooled oil coolers 
for high performance gas turbine en- 
gines. This unit is used in the Arm- 
strong Siddeley Sapphire S.A.E. 


We shall be delighted to help you with 
your problems in any of these fields. 


Heat exchangers for many purposes 
in both aluminum alloy and strainless 
steel. This particular example is for 
the Vickers Vanguard’s anti-icing Delaney Gallay LTD 
system. Similar units are being sup- 
plied for the Fokker Friendship, the 
Bristol Britannia, the Armstrong 
Whitworth, the Vickers Viscount, the 


Argosy and the Handley Page Herald. Vulcan Works, Edgeware Rd., London, N.W.2, England 


Telephone: Gladstone 2201 


























OPEN cockpit design has cable to vertical fin as guard to lift a power line clear of tail. 


pilot that the prototype aircraft may 
have been slightly out of ng following 
1 heavy flight test schedule, in that th 
production plane’s control forces, trim- 
vut and handling in dusting passes were 
much better. 

First evaluation flight with N8331H 
was conducted at a gross weight approxi- 
mating +,400 Ib., 2,600 Ib. under maxi 
mum certificated gross weight. Climb 
out at this weight was made at 30 in. hg 
and 1,900 rpm. at an indicated airspeed 
of 85 mph., vielding a climb rate aver- 
aging better than 1,000 fpm 

Level flight at 7,500 ft. using 25 in 
hg. and 1,800 rpm. yielded 106 mph 
IAS. The airplane was not equipped 
with a free air temperature gage, thus 
precluding a true airspeed calculation 


Airplane trimmed out well in this con 
aition. 

Slow flight with flaps extended to 
full 20 deg. travel resulted in a 50 mph 
IAS, at which the airplane remained 
fully controllable although © slightly 
mushy, using a power sctting of 30 in 
hg. and 2,150 rpm 

Sample altitude climb from 6,600 
ft. to 7,700 ft. was accomplished in | 
min., using the same power setting, 
with flaps retracted, 80 mph 

At 8,800 ft.. 22 in. hg., and 1,450 
rpm. produced 85 mph. IAS in cruise 
trim. The aircraft remained stable in 
hands-off flight, although the rudder 
aileron interconnect required precision 
rudder work to avoid over-control 
Standard maneuvering at this condition 





AG-2 


Specifications 


STRUCTURAL 
TEST 
ENGINEERS 


NAA has immediate openings 
for senior engineers to work 
on such top-level projects as 
the B-70. F-108 and the rocket 
ship X-15. 

As part of our expanding 
organization, you ll manage 
elevated temperature test 
projects, including planning 
and design: conduct tests and 


report results. 


INSTRUMENTATION 
ENGINEERS 


If vou know instrumentation 


and equipment limitations, 


work in the fields of the future at NAA 





Powerplant Pratt & Whitney R-1340, S3H1 or AN-1, 600 
hp. nine-cylinder radial aircooled engines. and are experienced in the 
Propeller Hamilton Standard 108 in. dia., 6101A blade design of setups, there is a 
section, two-blade constant speed, Hamilton career for you measuring 
Standard Constant Speed Hub 12D40. strains. static and dvnami 
EE GU cena eae ws sp os 60 6 ce ascecdses 06 Ge Gee loads, temperatures and 
NE, 2 06-06 EM Elp on 66 eM oe 6c wns eees evs 2,600 Ib. deflections. 
EE Nc watnts giomh 0.0 «044 op SNS 4s 600 bee 6,000 Ib. ; , 
ge a ie a eT er eo 2,000 Ib. Write to: Mr. A. L. Stevenson, 


10 ft. 10 in. Engineering Personnel, North 


27 SC Type 1. 


Tread landing gear ......... 
Tire size, main gear ..... 


American Aviation, Inc.. Los 









Tae Ween CHESS) Type 8... .. 2.2 cc cccss | . 14.5 in. Angeles 45, California. 
TUE ag bs cee as ct veneeces ooce eae Cee fit. 

Liquid PEPPERELL T ELE 250 U. S. gal. THE LOS ANGELES DIVISION OF 
a os dst ne otne Osnine 125 U. S. gal. /\ 
SY I oe cere ceccnncegeeneuas 10 UL. S. gal. NORTH Tn\ PA 
ee cache se ccn co suergevessasenwe 10 tb. per hp. 

ee See es tenet ec ee en ceehs see 321 sq. ft. AMERICAN 
SEF vr. OP OO TT a ee ee 18.6 pounds ‘sq. ft. 

Oe .. eee Wee 5.49. AVIATION, INC. 
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THE FAIRCHILD F-27... 


Soon to fly with these progressive airlines: AREA (ECUADOR) « AVENSA 
BONANZA AIR LINES « LINEA AEROPOSTAL VENEZOLANA (LAV) « LLOYD 
AEREO BOLIVIANO « MACKEY AIRLINES *« NORTHERN CONSOLIDATED 
AIRLINES « PACIFIC AIR LINES « PIEDMONT AIRLINES « QUEBECAIR 
WEST COAST AIRLINES « WHEELER AIR LINES « WIEN ALASKA AIRLINES 


The Hoover Dam, one of the world’s outstanding 
engineering achievements stands mid-way between 
Nevada and Arizona, bringing control to the 
turbulent waters of the Colorado River. 


<< a 


rs | 
ROTOL PROPELLERS 6 EQUIPMENT 


The world’s most experienced turbo-prop manufacturer with over 5,000,000 hours experience 


AMERICAN REPRESENTATIVE: J. STAPLES, ROTOL INC., 409 JEFFERSON DAVIS HIGHWAY, ARLINGTON 2, VA., U.S.A, 














indicated the high lift wing can enter 
an accelerated stall if control move- 
ments are not careful. 

One maneuver performed with the 
aircraft was a full stall descent from 
5,000 ft. to 3,000 ft. above water in 
the flight test area. 

Airplane was pulled into a normal 
power-off stall at 5,000 ft. and re- 
mained laterally stable throughout the 
entire descent with no tendency to fall 
off or snap. Full back stick was held 
against normal trim and this required 
a fair amount of force. The airplane 
shuddered considerably, strong horizon- 
tal tail buffeting was felt, but yaw 


control remained highly effective 
throughout descent. The airplane 


proved rather noisy in the descent. 


Control Pressures 


Low altitude maneuvers sampling 
N8331H characteristics again indicated 
that careful control pressures are re- 
quired for maximum performance ma- 
neuvers, both to get the most out of 
the airplane as well as to avoid going 
into an accelerated stall or other less- 
than-desired conditions. 

Evaluation of N8331H at its maxi- 
mum certificated gross weight included 
a maximum performance takeoff. The 
takeoff was uneventful, except for an 
impression of slight left wing heaviness. 
The airplane displayed no tendency to 
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COCKPIT has room for radio equipment. 


slew despite asymmetric loading, and 
during a short flight, the airplane was 
fully controllable and maneuverable, 
although considerable arm _ tiredness 
was experienced. 

After reloading both tanks to ca- 
pacity, a second high performance take- 
off was affected, with the AG-2 airborne 
after a 500 ft., 18 sec. roll. Tempera- 
ture was 22C and altimeter setting 
30.02 in. hg. This takeoff was made 
without flaps, and level flight attitude 
was assumed prior to leaving the run- 
way. 





STEEL 
FABRICATING 
COMPANY 


AVAILABLE NOW 
FOR LEASE, MERGER, OR SALE 





This prominent Southern California Com- 
pany has had an excellent reputation as 
@ leader in its field (for more than 50 
years) as a quality manufacturer of many 
types of products and equipment for in- 
dustry, contractors, and defense. 

If your product is made of steel, alumi- 
num, or other metals, do not fail to ex- 
amine this unusual opportunity to acquire 
a first class company or plant facility. 
Can lease facilities only: exchange stock; 
merge; sell assets; or manufacture prod- 
ucts to your specifications. 


Write: Mr. Robert W. Eberle 
712 South Spring St., 
Los Angeles, California 
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Typical Stalker fabrication. 
Nozzle assembly of snimonic 
alloy. (Photo courtesy of Con- 
tinental Aviation and Engineer- 
ing Corp.) 





Whatever be, 
ees oultin way our 


| ten ore at your d ' 
Write, wire or phone for information. 





9 P-4GG 3 °3 DEVELOPMENT COMPANY 
904 Woodside Avenue 
Essexville, Michigan 











Climbing at 6,000 Ib. gross weight, 
85 mph. IAS yielded a 1,000 fpm 
climb rate, using 2,150 rpm and 32 in. 
hg. 

Using 30 in. hg. and 1, rpm., 
the airplane registered 116 IAS cruis 
at 2,500 ft 

Accelerated stall characteristics 
investigated at 4,500 ft., using 85 mph 
IAS, up to 65 deg. bank angles, with 
the aircraft stall 
speeds with one bank angle in normal 
increase rate. However, at the slighth 
less than maximum gross weight 
to fuel burnout in climb), stall speeds 
proved slightly less than placarded val 
ues, with care in control handling 

Stall investigation conducted at 
5,000 ft., demonstrated the airplane's 
ample warning period between initial 
tail buffet and break, with straight 
ahead values being 78 mph., buffet, to 
70 mph. break Considerable pilot 
work was required to pull the aircraft 


950 
wcrc 
increased 


showing 


duc 


through the last 3 mph. with norma 
flight trim condition 

Simulated dusting passes, accom 
plished at the overwater test area at 


working altitudes which would prevail 
over any surface being dusted, indicated 
that smooth control handling resulted 
in stall speed values better than plac 
arded; short time 
despite the load 
Consideration was given to the fact 


turns were possible 


STALKER IS PREPARED 
TO SOLVE YOUR 

PERPLEXING FABRICATION 
AND BRAZING PROBLEMS 
WITH SPECIAL SKILLS, 
COMPLETE TEST AND IN- 
SPECTION FACILITIES. 
STALKER EMPHASIZES 

HIGH TEMPERATURE 

BRAZING OF STAINLESS 
STEELS AND SUPER ALLOYS. 
U.S. AIR FORCE CERTI- 
FICATION FOR BOTH BRAZING 
AND HEAT TREAT. 























Vought Vocabulary 
/ 
ac CU:Ta: Cy: guided all the way, this long-range missile 


pinpoints distant, hard-to-hit targets 


This nuclear-armed “bird” is the supersonic missile 
with which the U.S. can retaliate against the toughest 
of enemy targets —distant, hard-to-hit military 
fortifications. 

Chance Vought’s Regulus II provides the extra margin 
of accuracy that enables the Navy to zero in on such 
“small” — and deadly — strongholds as H-bomb store- 
houses, submarine pens, ballistic missile bases. 

The instant Regulus II launches, its advanced 
guidance system takes control ...constantly compen- 
sating, correcting... keeping this Mach 2 missile on 
target to the instant of impact. 


f, 


In production now, Regulus II provides double 
deterrence: the power to help forestall nuclear war — 
pinpoint accuracy to deter localized trouble. 


Scientists and engineers: pioneer with Vought in new 
missile, manned aircraft, and electronics programs. For 
details on select openings write to: C. A. Besio, Supervisor, 
Engineering Personnel, Dept. M-20. 


OUGHT AIRCRArT 
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CHANCE 
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(NCO R PORATED SPALLiasse 




















ADVANCED WEAPONS 


broad creative mission 
at Chance Vought 


From Military Astronautics 
to ASW Responsibility. 
Vought studies toward spacecraft 
include multistaging, space communica- 
tions, nuclear and ionic propulsion, 
celestial navigation. Under the Office of 
Naval Research, Vought antisubmarine 
specialists are conducting research and 
development in ASW classification and 
detection methods. Key openings follow: 


Advanced Weapons Staff Engineer. 
Ph.D. preferred, with at least 10 years 
background in guidance or navigation and 
control systems. To develop completely 
new concepts in guidance, navigation, or 
control systems. 


Electro-mechanical Systems Engineer or 
Specialist. A.E., E.E., or M.E., (advanced 
degree preferred) with at least 7 years 
experience in autopilot, flight control, sta- 
bility systems and inertial guidance systems 
and design work. To make high-level tech- 
nical studies of various control and stabili- 
zation systems for advanced weapons. 


Lead Instrumentation Engineer. B.S. or 
M.S. in E.E., plus 5 years electronics exper- 
ience in telemeter applications of flight test 
instrumentation data. To guide a Research 
and Development group in the design and 
application of electronic gathering and 
reduction systems. 


Hydrodynamicist. B.S. or M.S. in Engi- 
neering plus 5-7 years experience in hydro- 
dynamics and cavitation of torpedoes and 
other fully submerged vehicles. 


Qualified engineers and scientists who 
would like to join Vought’s development 
of advanced weapons are invited to inquire. 


A. L. Jarrett, Manager, 
Advanced Weapons Engineering, 
Dept. M-20 


CHANCE 
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that for many applhicating projects, the 
airplane would be flown with less fuel 
aboard than was carried on this flight, 
but that initial takeoff weight would 
be on the order of 7,700 Ib., under 
Civil Air Regulations Part 8 operation 
or in foreign work. Also, the initial 
pass would be at the highest weight, 
with the load decreasing according to 
the amount of spray or dust applied per 
acre. 
Turnaround 
sec. being the 
all-up weight 


times varied, with 30 


longest period at the 
Other conditions were 
the 45 deg. pulloff, 85 mph. IAS in 
turn at a 70 deg. bank, 400 ft. maxi- 
mum altitude, 2,100 rpm. and variable 
manifold pressures according to require 


ments. Minimum turnaround time was 
on the order of 18-19 sec 
Some investigation of maneuvering 


with high load and flaps down was con- 
ducted, with the airplane still exhibit- 


ing stability, but with attendant nor- 
mal increase in control sensitivity due 


to lowered indicated airspeeds 

Dump times for liquid loads proved 
within placarded time limits, i.c., about 
15 sec. with equal dumping rates pr 
vailing from each sick Little chang 
occurs in the airplane's longitudina 
trim with disposal of loads hith 
partial disposal as would tain in ap 
plicating 
testimony to lisposition 
in the center of gravit 1, both 
tically and longitudinalh 


passes Or in au nping 


good a toad 


Stable and Sensitive 

Slow flight investigation showed th 
airplane to be stable, although 
tive Slowest with full 
flaps, 1,500 rpm., ind indi 


scTis! 
condition was 
23 in. hg., 


cated airspeed of 53 mph t which 
turns could still be made without alti 
tude loss at both single and double 
needle width, 90 deg. turn At this 
ondition, the uirplanc is still flving 
but marginally. Increase in airspeed t 
+55 mph IAS restored ntrol t 


more acceptable level At higher an 


speed values, the contr haracteristics 


such as roll and turn rat limb an 
dive, were more than adequat« 

In all conditions and regimes invest 
gated, if proper perspective is kept on 
lirplane’s design mission, characteris 
tics are verv good. Normal opcrational 
regimes are considerably better tha 
other airplanes which have been nn 
verted to aerial applicating from ot! 
basic design missions 

Landing investigations showed th 
airplane frequently is landed tailwheel 
first until the pilot is familiarized with 
ittitude. However, the airplane can be 
verv well whecl-landed or n three 
points 


One landing was made with the t 
wheel unlocked in a 
airplane was allowed to deviate from its 


normal path as far as possible bef 


cross wind. ‘The 





work in the fields of the future at NAA 


ACOUSTICAL 
ENGINEERS 


Immediat: opening for top- 
level man, qualified to work 
up to supervisory status, to 
work on the most advanced 
weapon systems as the B-70 
and the F-108, and the X-15— 


first manned space ship. 


He should have a background 
in EE, ME, o1 


an accent on several years 


Physics, with 


experience in acoustics. 


He'll calculate and measure 
sound levels for consulting on 
procedures to insure crew 
comfort and efficiency; and 
work out sound environment 
problems on equipment of 
particular airframes and 
structural fatigue problems 
resulting from high acoustical 


levels. 


There are also challenging 
opportunities for less expe 


rienced acoustical engineers. 


Write to: Mr. A. L. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


NORTH A\ 


AMERICAN 
AVIATION, INC. 





Ne A 
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Here Mr. Harpole and Mr. Coon check out 
the Radar Systems Tester recently developed 
by General Mills. Both men are Registered 
Professional Engineers. Each has an impres- 
sive record of achievement in his special fields 
Coon and Harpole—two more of the many 
good reasons our customers say, ““At General 
Mills, we get results.” 


>f 


In Development Engineering—meet two men who get results 


Hunting ducks or developing military systems 
-.. teamwork pays off 


Sighting his bird is Ken Coon, manager of the Guidance and Navigation 
Laboratory at the Mechanical Division of General Mills. The second nimrod is 
Murray Harpole, manager of our Communications and Control Laboratory. 

In a duck pass, these engineers cooperate to bring home the bag limit. At the 
plant, they cooperate to transform ideas into reality. 

Their engineering groups work independently, each with clearly defined 
areas of responsibility but each recognizing an essential interdependence. 

This broad, overall awareness of “target”? and the cooperative method of 
achieving it are the plus capabilities which enable General Mills to produce 
military systems and sub-systems to the strictest specifications—in the shortest 
possible time. 


NEW BOOKLET RIGHT OFF THE PRESS tells and shows the many ways we 
serve industry and the military. Write for your copy. Address Dept. AW-11 


MECHANICAL DIVISION 


1620 Central Avenue. Minneapolis 13, Minnesota 


To wider worlds through intensive research ¢ creative engineering © precision manufacturing 





recovery was made with slight brake ap 
plication, a testimony to excellent 
ground stability. No tail wheel chatter 
was experienced in the free roll and 
landing was in the three point condi 
tion, with flaps extended, to check the 
worst possible conditions. Gusts aver 
ged 12 mph. from about 30 deg. left off 
the nose. 

Following the landing, a high per 
formance takeoff was made, again with 
the tailwheel unlocked, with wind in a 
steadier state but approximating the 
same magnitude and direction, and 
ain no chatter was experienced. 
[ransland designers have suppressed 
shimmy with a heavy spring which is 
not intended to make the tailwheel free 
from its locked regime, rather to in- 
crease stability of movement during un- 
locked condition maneuvering on the 
ground. 


Initial Torque 


The airplane remains steady 
more than adequate control available 
with rudder. Initial torque, while 
significant, is not of sufficient magni- 
tude to cause a problem, and while 
some brake application to correct 1s 
required in first few feet of ground roll, 
wrodvnamic damping by rudder be 
comes effective very quickly. 

Takeoff for high performance were 
made without flaps as well as with flaps, 
both from level attitude and from a 
three point attitude, and in all condi 
tions, the airplane became airborne at 
least at placarded values, or slightly less. 

Using full flaps, takeoff power applied 
with brakes held three point attitude, 
iirplane was airborne in slightly more 
distance approximating 


with 


than 10 sec., 
450) tt 
Maximum performance landing re 
sulted in having the airplane stopped 
nd turned off the active runway ap- 
proximately +00 ft. from the touchdown 
point, indicating a very good perform 
ince from less than optimum airports 


Design Features 


Among design features which have 
been incorporated in the AG-2 are such 
things as a sealed cockpit, i.e., a cock 
pit in which fumes from toxic loads can 
not penetrate, a structure which has 
been designed to minimize penetration 
f dust and spray while the payload is 
being dispensed 

Company President George Wing 
points out that while the AG-2 is larger 
ind heavier than most current airplanes, 
over-all cost of about $28,500 is not out 
of line with airplanes now being used 
for agricultural and other aerial appli- 
cating work. His market forecasts are 
partly predicated on the yearly attrition 
rate which is using up the supply of 
planes which have most readily been 
onverted to applicating work 

In addition, Wing cites the earning 
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Duilt into 


pacity which has been 
AG-2, in its load carrying capacity 
interchangeability between 
work without down time for changeover 
of equipment I his eliminates 
necessity of having airplanes which are 


types ot 
also 


rigged for solids, additional airplanes 


ind one set 


which are rigged for spray 
not working 
Foreign markets are 

AG-2, Wing found out on a 
trip throughout the world, with the sur 
face barely scratched in the kind and 
the amount of work which can be ac 
complished. Best sales aspect of the 
AG-2, according to Wing, is its com 
plete design for this work, and thorough 


excellent for 
recent 


on Fearless has 


developed 


+ i i 

tributed to the 
Although primari 

lane, the AG-2 

missions as acrial 

standard bom! 

ind fuselag i 

fuel t 


tht hopy 


imrving 


quid ti 
ing off 


iil 
turn trip. An 


I 
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tank can | 
first trip, along wi , el su 
Iransland, a V1 f Hi 
Rivet Tool Co irted heet 
tructures subcor branched 
ind manufactur | 
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Metals! 


Biter. 110)" 
Hastaloy 
Udimet 50( 
Rene 
Waspaloy 
Taeelsle Ale 
Timker 16 5 


new techniques 


achining of these and other extremely hard 


perature materials 
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Phone or write today 


AIRCRAFT 
TUBING 


CARBON « ALLOY:« STAINLESS 


Tailored to your needs—emergency 


and 


small 


quantity requirements 


from warehouse stocks— production 
and special requirements from our 


own mill a 


Adrian, Mich 


Serving the Aircraft industry for 38 years! 


CE STEEL Bivisies 


VAN PELY CORPORATION 











E sie ONLY. ONL. APPROVED FOR THE 
= WORLD'S MOST ADVANCED TURBINE AIRLINERS!) 


ESSO AVIATION TURBO OIL 35 


ESSO AVIATION TURBO Oill 35— the one engine oil for these 
modern aircraft of today and tomorrow : 


Anticipating by many years the need for an entirely new 
synthetic lubricant, Esso researchers, working in close 
association with the British Ministry of Supply and en- POWERED BY 

gine designers and builders, produced Esso Aviation kers Viscount Rolls-Royce Dart 
Turbo Oil 35—a synthetic oil that met and exceeded j-Aviation Caravelle Rolls-Royce Avon 


the stringent lubrication requirements of turboprop and ristol Britannia 300 Series Bristol Proteus 755 
Fokker /Fairchild F-27 Rolls-Royce Dart 


turbojet engines. 
DeHavilland Comet IV Rolls-Royce Avon 
Rolls-Royce Conway 


The development of this product is a typical example Boeing 707* 
Rolls-Royce Conway 


of Esso’s continuing leadership in turbojet lubrication Douglas DC-8* 


8 OUT OF EVERY 10 OF THE WORLD’S INTERNATIONAL AIRLINES USE on ee 


AVIATION PRODUCTS 


*Esso Aviation Turbo Oil 15, a lighter viscosity grade, is recommended by Pratt & 
Whitney Aircraft for the JT-3 and JT-4 engine models which have been selected by many 
airlines to power their 707 and DC-8 aircraft. 





cating equipment; follow-on to design 
and production of an agricultural a 
plane was a natural consequence. 

Present plans call for manufacture 
and sale of an airplane which comes 
with standard built-in equipment en- 
ibling the airplane to switch between 
applying liquids and solids (dust or pel- 
lets) between missions, without turning 
off the engine 

Solids provisons are a 53 cu. ft. hop 
per which dispenses out through the 
fuselage bottom via a spreader (exact 
tvpe and configuration is not vet de- 
cided 

Liquids are carried usually in two 
63.5 gal. tanks (62.5 gal. usable), in 
each wing, a total of 250 gal. capacity, 
plus spray boom built in, attached to 
rear side of aft spar, discharging into 
airflow ahead of flaps and ailerons. 

In addition, the hopper can be liquid- 
sealed and has lines for gravity flow into 
tanks, enabling liquid loads to be car- 
ried up to maximum gross weight 

Ihe AG-2 is certificated as a CAR 
Part 3 airplane in expectation of export. 
However, Part § certification carries the 
airplane further in useful areas of opera 
tion at weights much greater than the 
standard Part 3 certificated figure 

The airplane is a low wing configura- 
tion using National Advisory Commit- 
tec for Aeronautics 64021 airfoil sec- 
tion, modified. It has slot-lip ailerons 
and aileron-flaps (termed “flaperons” 
The only trim provision is pitch, ob- 
tained with an all moving stabilizer 
Flight controls have a spring-cable inter- 
connect between rudder and aileron 


AG-2 Powerplant 


Power plant is 600 hp. Pratt & 
Whitney R-1340, which gives aircraft 
good performance for its purpose 
Originally, the airplane was equipped 
with an R-985, but a decision was made 
to change to a larger engine primarils 
due to lower cost of engines (R-1340 
is not in as tight supply as R-985), and 
the gain in performance was considered 
i bonus by Transland. Hamilton Stand- 
ard constant speed propeller is used 

While the AG-2 has coventional 
landing gear geometry, the pilot im 
pression is almost that of tricycle con 
hguration, due to forward slope of nose 
When the airplane attains flight alti 
tude, the nose slope is pronounced, 
nd visual altitude cue is different 
from cither conventional or three- 
point airplane 

Cockpit layout is simple and un 
cluttered. Space for the pilot to move 
round in is ample and controls loca 
tions are excellent 

Standard instruments include §air- 
speed, altimeter, engine gage, tacho 
meter, manifold pressure, cylinder head 
temperature, carburetor ai! tempera 
ture, fuel quantity, magnetic Compass, 
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DETRER . 


74-1) oy re me) - mi 7. 


x 


*Industry’s Finest Degreasing Solvent 


Perfected in the laboratory, proven in thousands of field installa- 
tions, DETREX PERM-A-CLOR (NA) (Trichlorethylene) provides an 
unequalled combination of quality, stability and cleaning ability. 
Put these premium properties to work in your metal cleaning 
operation and you are assured of substantial savings in operating 
and maintenance costs plus increased quality. 

Take advantage of DETREX’s field service and years of experience 
in every phase of metal cleaning and processing to save your 
company thousands of dollars. 


Depend on DETREX for Every Metal rere ia and Processing Need 


PERM-A-CLOR (NA) Alkali and Emulsion Cleaners Extrusion and Drawing 
(Degreasing Solvent) Rust Proofing Oils and Compounds 

Solvent Degreasers Compounds Spray Booth Compounds 
Phosphate Coatings and Ultrasonic Equipment Aluminum Finishing 
Paint Bond Compounds Industrial Washers Compounds 


DETREX CHEMICAL INDUSTRIES, INC. 


BOX 501, DEPT. AW-11 DETROIT 32, MICHIGAN 


> 








LUNAR PROBES ¢ « « will precede man in our race to the moon. These in- 
strumented vehicles will be hurled from the surface of 
the earth by multi-stage rockets — some to reach the 
moon, others to circle it. 


AVIATION WEEK readers have been able to follow 
week-by-week developments of lunar probes. When 
the first attempt was made on August 17, 1958, 
AVIATION WEEK editors covered every technical 
aspect of that story. To the influential AVIATION 
WEEK engineering-management military audience, 











LUNAR 





they wil! bring authoritative, history-making reports 
that have become an AVIATION WEEK hallmark. 


First, most authoritative, most quoted publication in 
Space Technology, AVIATION WEEK is also the most 
influential medium serving all of the great Aviation 
industry. 

You will want to get your share of the business end of 
Space Technology — the space marketplace of tomor. 
row. Begin now, to tell this market about your company 
and product. 


Sell Today the Market of Tomorrow: 


Aviation Week 


including Space Technology 


A McGraw-Hill Publication @ ® 
330 West 42nd Street, New York 36, N. Y. 





MICRO-BEARING 
ABSTRACTS 


by A. N. DANIELS, President 


New Hampshire Ball Bearings, Iuc. 


BEARING FITS AND 
FITTING PRACTICES 


As shown in Fig. 1, the fitting of 
Micro-Bearings, like the fitting of 
larger ball bearings, chiefly involves 
the clearances between the inside di- 
ameter of the housing and the outside 
diameter of the bearing; the bore of 
the bearing and the shaft diameter. 

















The achievement of the desired fit 
by dimensioning is illustrated in Fig. 
2. The bearing ID is represented by 
the top blocks and the shaft OD is 
represented by the lower blocks. Such 
a block diagram could also be applied 
to housings and bearing outside di- 
ameters. In this block diagram, it will 
be noted, the bearing ID is represent- 
ed by a .00015 tolerance with a simi- 
lar tolerance for the shaft. A resulting 
fit of line to line to .0003 loose is 
shown. 


.12500 .12495 .12490 .12485 
rt T a Shoft ha “st 
fame © 12485 12480 .12475 .12470 
FIG.2 
An interference fit not tighter than 
line to line is suggested for the fol- 
lowing reasons: 

1. Difficulty in assembly. 

2. Difficulty in disassembly. This 
is often more hazardous than 
the assembly operation and 
may result in total bearing 
destruction. 

Reduction in radial play. 
Danger of bearing ring con- 
forming to possible poor ge- 
ometry of mating shaft or 
housing. 


TOLERANCE DISTRIBUTION 
The maximum .0003 loose condition 
shown in Fig. 2 may be excessive in 
some applications. The fitting problem 
then resolves itself to reducing this 
extreme, and yet maintain the maxi- 
mum tight fit of line to line. The 
looseness may be reduced by redimen- 
sioning the shaft to .12490/.12475 as 
shown in the block diagram, Fig. 3. 


12500 12495 .12490 .12485 — Shaft OD 
c I T ) a) 
“i Pr nete at 


Bearing ID 2490 .12485 12480 .12475 
F1G.3 




















If the frequency distributions of shaft 
and bearing ID sizes were statistically 
normal, the modal! fit of all parts 
would be 0.0001 loose. Accordingly, an 
insignificant ercentage of parts 
would be mated to the extreme values, 
and for practical purposes could be 
ignored. 

With regard to bearings’ outside 
diameters and bores, however, nor- 
mality of the distribution curve can- 
not be assumed. During the grinding 
operation, the “most metal tendency” 
tends to skew the frequency distribu- 
tions for bearing ID’s and OD’s in 
the direction of most metal. 

In grinding and finishing shafts 
and housings, similarly skewed dis- 
tributions occur. 

Operating on a modified probability 
distribution of tolerance is possible if 
the volume of parts is sizeable. But 
the approximate distribution of shaft 
and housing sizes must be verified if 
this method is to be used. 


MATERIALS and SURFACE FINISHES 
The ease of assembly is also affected 
by materials and finishes. The follow- 
ing factors must be considered: 

1. The galling characteristics, 
hardness and ductility of the 
materials involved. 

2. Finish lay patterns produced 
by various tools and tech- 
niques used. 

RM §S surface finish values 
achieved. 

4. Geometry of shafts and hous- 
ings as regards out-of-round- 
ness, taper, etc. 

The possible combinations of these 
elements in any single application are 
so numerous that their gross effect 
can only be ascertained by trial and 
error, or by a detailed study of 
operations on individual applications. 
A more complete discussion of fitting 
practices, including sizing methods 
and coding, is found in our design 
handbook. 


DESIGNERS HANDBOOK 
FREE TO ENGINEERS 


If you work with miniature bearings, 
you'll find this new, 70 page authori- 
tative publication a great help in solv- 
ing problems in de- 
signing instruments 
or small electro-me- 
chanical assemblies. 
It will be sent 
free to engineers, 
draftsmen and pur- 
chasing agents. 
Write to: 


NEW HAMPSHIRE BALL BEARINGS, INC., PETERBOROUGH 1, NEW HAMPSHIRE 
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LOADED AG-2 can clear a 50 ft. obstacle 
in 800 ft., using 20 deg. flap. 


trim position indicator and ammeter 
Optional instrumentation includes turn 
and bank, stall warning indicator; op- 
tional equipment includes landing 
lights and external power receptacle. 
The electrical system includes a di 
rect cranking starter, generator, navi 
gation and instrument panel lights. 


Cockpit Layout 

Cockpit layout has trim wheel and 
flay hand crank on the left side, be- 
side the pilot seat, with throttle quad 
rant in conventional position ahead of 
this. 

Ahead of the quadrant is a fuel 
selector, while the fuel wobble pump is 
above the selector and moves for and 
aft in a slot just under the windshield. 

Right hand console has an ammeter, 
electrical system switches and trim po- 
sition indicator, while on one side of 
the console are the circuit breakers. 

Main instrument panel has two rows 
of gages, four on top and five on bot 
tom. 

Top row contains airspeed, (left 
to right) blank (for optional needle- 
ball), manifold pressure and _ tacho 
meter. Second row contains altimeter, 
blank (for optional rate of climb), small 
blank space (for clock or other similar 
instrument), engine gage and cylinder 
head temperature. Below the main 
panel is a line of controls and gages, 
carburetor heat, ignition switch, single 
fuel gage for both tanks with selector 
switch below, liquid load dump valve ‘I 
handle, magnetic compass, small blank 
space, engine oil filter pressure gage 
carburetor air temperature gage and 
primer. 

Controls on the floor are minimized, 
with fuel on-off T-handle on left floor 
just behind console, while on right, be 
side pilot’s seat, are tail wheel lock and 
parking brake controls. Pilot’s seat ad 
justs fore and aft. 

Second seat is provided, in small 
compartment aft of pilot with seat be- 
ing a fixed bench installation. Provi 
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sion of the seat makes it possible for 
the AG-2 to carry a loader, flagman or 
mechanic to the site of remote opera- 
tions. 

Should tools or parts be required, 
the hopper space can be utilized. 

Although CAA requirements for 
drainage holes and ventilation preclude 
an actual complete seal at the moment, 
the possibility is that a tvpe of flapper 
valve over holes which would be closed 
by aerodynamic pressures during flight 
may be incorporated. 


Air Intake 

In the cockpit area, a ram air intake 
scoop has been mounted on an ex- 
tended dorsa! fin which delivers air into 
the cockpit area. Since a low pressure 
area due to the airflow exists around 
cxterior of the cockpit, and higher pres- 
sure obtains inside from ram_ intake 
constant flow to the outside prevails, 
giving additional fumes and dust pro- 
tection on top of the relatively tight 
cockpit 

Additionally, for those desiring an 
open cockpit airplane, such a version 
now is entering flight test stage, with 
prototype N8330H being converted 
Che open version retains the two cock- 
pit feature, with the second seat closed 
by a sheet metal hatch when not in use 
\ windscreen is provided, and turnover 
bar structure extends from cow] in front 
of cockpit over the pilot’s head to the 
main turnover structure located behind 
pilot’s head, in front of the rear seat. 

The AG-2 was never tested in a wind 
tunnel. Resulting airplane’s aerody- 
ramic characteristics show no lack of 
basic required qualities, although some 
refinements would quite possibly have 
been made. Additionally, this a_re- 
flected in the airplane’s cost, reducing 
development expenditures which other 
wise would have been reflected in the 
irplane’s price 


AG-2 Structure 

Structure is conventional built-up 
sheet metal, Alclad throughout. A few 
extrusions are used in the wing. No 
forgings are used so far and their use 
for production purposes appears de 
batable, company engineers say 

In addition to Alclad material, all 
interior surfaces are anodized and 
primed with a catalyst-setting primer 
Additionally, exterior surfaces are given 
1 coat of catalyst-setting tvpe enamel 
is a further corrosion resistance move 

Slot-lip ailerons are drooped 12 deg 
and their downward travel when acting 
as flaps is proportional to that of the 
main flap. 

Units are mechanically bussed to 
gether. 

Location of the spray boom behind 
the rear (false) spar serves a dual pur- 
pose of dispensing the load downward 
aft of the main structure, taking advan 
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M-3 Arcweld Creep Rupture Tester, custom de- 
signed for labs which test smaller size specimens or 
use lighter loads. 


For accurate creep rupture testing 
choose from 8 ARCWELD models 


Wherever there’s a need for accurate, economical creep rupture test- 
ing, the answer to that need is performance-proved creep rupture 
testers from Arcweld Manufacturing Co. 

Choose from 8 compact, easy to operate, low maintenance Arcweld 
models. Capacity ranges from 6,000 to 30,000 pounds. Oversize 
Arcweld furnaces produce stable temperature up to 2,200 degrees 
maximum at no additional cost. Exclusive automatic beam leveling 
control: no matter how far the sample stretches, beam remains level. 

Other products: eight-station rotary furnace jigs for hot tensile 
testing, master control panels, twelve-furnace Universal heat treat 
units and instrument cabinets. 

Hundreds of thousands of hours of lab performance have proved 
Arcweld testing machines to be the logical choice. Clip this coupon 
or write on your business letterhead to Arcweld Manufacturing Co. 
today for more information and a complimentary Arcweld Creep 
Load Calculator. 


a oe ee Or er er rr 


! = lease send more formation about Ar ' 
| PA’ ARCWELD omen roe hoa Have a sa ae ye 
Xe” MANUFACTURING 

 # oO M P A N Vv Name Title 


P. O. Box 311, Grove City, Pa. Co ’ Principal Products 
Phone 1470 
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tage of downwash from the high lift 
airfoil section to get better penetration 
characteristics. 

In the cockpit, a master pilot control 
system for the dispensing equipment is 
to be used, with all possible variations in 
load and type of application able to be 
used without changes beyond adjust- 
ment of the pilot’s controls. 

Although the airplane currently has 
no specific dispensing system for solids, 
it is to be tested with a number of pos- 
sible equipments. Additionally, it is 
possible that airplane will incorporate 
Sellers Swathmaster dispensing equip- 
ment as part of standard equipment and 
included in the over-all package price, 
but a decision has not yet been reached 
on this. 

The airplane is billed currently as 
carrving a 3,500 Ib. payload, which 
would bring the gross weight up to that 
of the 1,700 Ib. which is the heaviest 
weight yet used in the flight test pro- 
gram. 

Radio equipment is not considered 
standard in the AG-2, but since numer- 
ous aerial application contractors cur- 
rently are finding radio communications 
profitable to their operations, provisions 
are made for carrying such equipment. 
No specific equipment is recommended, 
the choice being left to the operator for 
that which best suits his individual 
situation. 


Beech Testing 


Larger Twin-Bonanza 


Wichita, Kan.—New version of Beech 
Twin-Bonanza light twin engine air- 
craft, featuring a redesigned, larger fuse- 
lage providing for an airstair-type en- 
trance door in the left side to ease pas- 
senger entrance and exit, is undergoing 
flight tests prior to evaluation by the 
U.S. Army. Airplane, designated L-23F, 
is one of three prototypes being built 
by Beech Aircraft Corp. under an 
amended L-23D contract. 

Company partially lifted the wraps 
on its new model during the annual 
meeting of Association of the U. S. 
Army in Washington, D. C., but Beech 
representatives said that it will be sev- 
eral months before full details can be 
discussed. Development is significant 
in that it could presage a new civilian 
product for the company’s current busi 
ness aircraft line. In addition, indica- 
tions are that the L-23F could be de- 
veloped further to take turboprop 
powerplants and pressurized cabin. 

Enlarged fuselage provides for sepa- 
ration of passengers from crew. In 
earlier —Twin-Bonanzas, crew and _ pas- 
sengers enter the airplane by stepping 
onto the wing and then into the cabin 
and are in close proximity. Installation 
of a retractable door in the side of the 


fuselage of the L-23F considerably 
simplifies loading the airplane. Length 
of the L-23F is 33 ft. 2 in. compared 
to 31 ft. 6 in. for the earlier L-23D 
and its F-50 civilian counterpart. Air- 
plane stands 14 ft. 2 in. high. 

L-23F is powered by new fuel-injec- 
tion 345-hp. geared and supercharged 
Lycoming IGSO-480-AlA6__ engines, 
which eliminate conventional carbure- 
tion system and attendant icing prob- 
lems. With these engines, the L-23F 
has an estimated top speed of 209 kt 
at 9,000 ft. and cruise speed of 177 kt 
of 10,000 ft. at 65% power. 

Prototype L-23F has a gross weight 
of 7,638 Ib., an increase of 368 Ib. over 
the L-23D and weighs under 5,000 Ib. 
empty. Six-place version provides for 
two crew, four passengers and a lava- 
tory; seven-place model would eliminate 
the latter equipment. 


North Dallas Airport 


Undergoes Expansion 


Dallas—Brown Acro Corp. and the 
Airpark Co. are building new hangar 
and office facilities at Addison Airport, 
business flying field north of Dallas. 

Brown Aero will move its Aero Com 
mander distributorship from present 
quarters at Dallas’ Love Field. At Addi- 
son, the company plans a 9,600 sq. ft. 
hangar and 1,500 sq. ft. of office space 








Commercial and military 


t engine contracts plus addi- 


tional product responsibilities continue to expand our activities. 
ere at GE’s Jet Engine Department, we need more crea- 
tive engineers to help shape aviation’s future. Our unique use 
of small-unit work groups emphasizes the individual's creative 
freedom—recognizes and rewards ability. Our engineering staff 
has more than doubled since 1955, while annually about 50% 
of our engineers were promoted to more responsible positions. 
Right now the high energy fuel jet engine 
of the future is being developed. Top men in 


the industry—men who already ha 


powered 


the world’s fastest aircraft—want you to join 


thent in this exciting pioneering 


Electric. 


Career positions for degree 


U. S. citizenship are open in 


t General 


gineers with ; 
ny fields— " 


RELIABILITY . . . AERODYNAMICS/ DESIGN . . . ELECTRICAL CONTROLS 
DESIGN . . . ADVANCED ENGINE’ PERFORMANCE ANALYSIS . . . ENGINE 


FLIGHT TEST... 
PARTS DESIGN . .. 
REDUCTION SYSTEM ... a 


Send your resume ’ 


. - » ENGINE STATIC 


UMENTATION . . . DESIGN/MODIFY DATA 
many others. 
, for more information write or phone: 


Mark Elwood, General Electric Co., Jet Engine Dept. AW-1117 
CjnCinnati 15, Ohio Phone POplar 1-1100 


Collect 


GENERAL 


_——_ JET ENGINE DEPT, 


g distance calls will be accepted any weekday 9 AM-4 PM 


ELECTRIC 


CINCINNATI 15, OHIO 
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work in the fields of the future at NAA 


TEST 
EQUIPMENT 
ENGINEERS 


If you’ve been looking for an 
opportunity to explore new 
engineering territory, the 
positions now open in our 
electronics test equipment 
group may be right down 
your alley. 

We need engineers to do 
research and development 
based on an entirely new elec- 
tronics test equipment philos- 
ophy. Briefly, the job involves 
design of test equipment and 
analysis of electronics designs 
submitted by vendors and 
subcontractors. This is one 
phase of our work on 
advanced weapon systems 
B-70 and F-108. 


A BSEE, plus experience, can 
qualify you. 

For more information please 
write to: Mr. A. L. Stevenson, 
Engineering Personnel, 
North American Aviation, 
Inc., Los Angeles 15, Calif. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN “@“ 
‘AVIATION, INC. 
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for its sales and _ service operations 

Airpark Co. is building a hangar for 
use as storage for multi-engine aircraft, 
ncluding Douglas DC-3s. Airpark fa- 
cility will have 13,000 sq. ft. of hangar 
area and 3,000 sq ft. of office space 

Opened a year ago, Addison is now 
handling about 5,400 landings and 
takeoffs a month and expects to sell 
more than 750,000 gal. of fuel this vear 
"he airport has a r'VOR ind recently 
applied to the Civil Aeronautics Ad 
ministration for installation of a con- 
trol tower. Field operates 24 hr. a day 
and has a rotating beacon, night lights 
and other navigational aids. Instrument 
arrivals and departures are controlled by 
Dallas approach control through the 
Addison ‘TVOR. 


PRIVATE LINES 


Beech contract for some 600 KDB-1! 
propeller-driven target drones 
tc be announced soon, is being placed 
by Navy, not U. S. Army, as inadvert- 
ently reported by Aviation Week (Oct 
27, p. 23 Army also is interested in 
the Beech drone, which attained alti 
tude of 43,500 ft. in tests at Pt. Mugu 
Calif 





expected 


Deposits for delivery of two Grum 
man Tradewind turboprop § executive 
transports have been placed by Cana- 
dian corporations for mid-1959 delivery 
with Timmins Aviation, Ltd., Montreal, 
Grumman distributor 


Additional 28 hinged radomes for 
Douglas DC-3s have been ordered by 
Civil Acronautics Administration from 
Remmert-Werner, Lambert Field, St 
Louis, Mo. Domes, with swingawa' 
scanner mounts, will be similar to 22 
units purchased by CAA last vear 


Noland Co., Newport News, Va., has 
purchased an executive Fairchild F-27 
turboprop and has assigned interior d¢ 
sign to Davis Ellies Industrial Design 
Inc., Columbus, Ohio 


First transpacific delivery of a Beech 
Travel Air light twin was made by Ski 
wavs Aircraft Ferrving Service President 
Jack Ford who flew the plane from 
Wichita, Kan., to the Philippines with 
stops at Van Nuys, Calif., where aux 
iliarvy fuel tanks were fitted to bring 
capacity to 300 gal., Honolulu, Wake, 
Guam and Manila Socony Mobil 
Oil Co. purchased a Travel Air execu 
tive transport. Convair awarded 
Beech a follow-on production contract 
exceeding $7 million to furnish addi- 
tional aft fuselage sections and other 
major assemblies for F-106A and 
F-106B Delta Dart interceptors. Dx 
liveries of these assemblies begin in 
April, 1959. 


Eliminate 


BRAKE DRAG 


AIRHEART Cagle 


Brake 


Release 


Automatic « Self-Adjusting 


Installed on airplanes with 
hydraulic disc brakes 


Actual performance on 
more than 20,000 military 
and civilian aircraft has 
proven that the Airheart 
brake release unit saves 
you time and money. its 
automatic, self- —— 
no-drag operation 
e Shorter take-offs up to 
25% 
Taxiing at idling RPM's 
Easier ground handling 
A to % longer tire 
ti 
Longer brake life 
Maintenance-free opera- 
tion 
Write today for descriptive 
booklet and nearest dealer 
address. 


AIRHEART 


PRODUCTS INC. 


15540 LANARK STREET 
VAN NUYS, CALIF. 








ANOTHER Mobil FIRST!.. 


MOBIL FUELS FIRST US. 
JET PASSENGER, SERVICE! 
































Down through aviation history—from the very first flight in 
1903, Lindbergh’s Atlantic hop, Amelia Earhart’s pioneer trips, 
Byrd's and Wilkins’ polar flights— Mobil protection was there! 


Now once again Mobil helps make aviation history! 


Mobil fuel powers Pan American World Airways’ new Boeing 
707 Jet Clipper? This transatlantic jet service ushers in a new age 


in commercial aviation. Mobil is proud to play a part in this 





edohh Fuchs end tubslenet Rineered O20 protected historic occasion by supplying Pan American with quality jet 


the famous Clipper ships from their first flights. fuel . highly trained service personnel . Modern fueling 


*PAA Trade Mark, Reg. U. S. Pat. Off. facilities. As always «+. youre Miles Ahead with Mobil! 
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SENIOR 
POSITIONS 
OPEN WITH 


ASTRODYNE, INC. 


McGregor, Texas 


Advanced Polymer Chemist 


Senior Ph.D.chemist: background 
in both organic and inorganic 
synthesis, primary skills in ad- 
vanced concepts of polymer 
structure, polymer modification. 
Sound knowledge of relationships 
between molecular structure and 
physical properties in high 
energy solid propellants. Fields: 
pioneering polymer synthesis, 
crosslinking theory and practice, 
plasticizer creation and incorpor- 
ation, identification and applica- 
tion of new burning rate cata- 
lysts, effect of oxidizer on poly- 
mer properties, basic study of 
performance from the binder or 
polymer viewpoint. 


Advanced System Designer 


Senior designer: extensive back- 
ground in solid propellant power 
plants, structures, performance, 
application, and generalized 
weapon systems. Supervise and 
participate in preliminary analy- 
sis and design of a wide variety of 
solid propellant applications, 
advanced design of system com- 
ponents, optimization studies, 
trade-off factors, liaison with de- 
signers and advanced concept 
scientists, proposal advisory ac- 
tivity and extremely long range 
visionary design of vehicles for 
space. 


Astrodyne, Inc., owned by North 
American Aviation, Inc. and 
Phillips Petroleum Company, is 
organized for continuing re- 
search, development, and manu- 
facturing in high performance 
solid propellant propulsion sys- 
tems. Employee benefits, top 
salary, and pleasant working and 
living conditions. 


For detailed information contact: 
Ralph E. Woodburn, Chief 
Personnel Section 
Phone: GRanite 5-2811 


Astrodyne, Inc. 
McGregor, Texas 
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Trans-Texas Airways 


> . 

Modifies DC-3 Fleet 

Houston— l'rans-Texas Airways is op 
crating a fleet of modernized Douglas 
DC-3s which allow the local service car- 
rier to fly schedules competitive with 
Convair 340 and Douglas DC-6 opera 
tions on routes in the Southwest 

Called Super Starliners, the airline’s 
DC-3s are getting increased perform 
ance from a modification program 
which included installation of the 
\iResearch maximizer kit. All 20 of 
l'rans- Texas’ DC-3s have the maximizer 
kit installed, and the cost ran about 
$16,450 per airplane 

Maximizer modification of the ‘Trans 
Texas DC-3s includes tighter cvlinder 
baffles which make possible a red 
signed cowl, reducing frontal area and 
improving airflow 
Installation 


profile drag and 
through the nacelle area 
also includes wheel well door i new 
Siamese stack arrangement, a_ rede- 
signed oil cooler fairing and a fairing 
which streamlines the tail wheel area 

In addition to its own fleet, Trans 
Texas has modified some executive ait 
craft with this kit, and the airline offers 
the conversion for $21,400 or pat 
only kit for $14,875 

\iResearch kit was supposed t 
crease speed on the DC-3s by 20 1 
But Trans-lexas said the increas 
run as high as 30 mph. because of other 
modifications which have cut drag and 
weight. The airline said flving times 
were reduced 10-12% when new sched- 
ules based on the converted DC-3s were 
published last summer. 

In a computation based on July oper 
ating figures, ‘Trans-Texas’ 
block speed was 164.2 mph., the high 
est among the local airlines. Average 
length of hop was 79.1 mi. DC-3 aver 
age block speed for all local airline 
DC-3 operators was 147.9 mph. and the 
werage hop was 82.8 mi. 

In addition to the AiResearch kit, 
l'rans-Texas has engineered a number 
of its own modifications over the vears 
These include conversion to a 24-volt 
system, installation of an electric pro 
peller feathering system, a dual hy- 
draulic system and standardization of 
engines to the Pratt & Whitney R1830. 

In the cockpit, the airline has in 
stalled a standard instrument panel 
which can be removed from the inside 
for rapid maintenance and has put in 
a one-piece windshield. New radio 
navigation-communications cquipment 
includes three VOR receivers which are 
interchangeable. 

In the passenger area, the Super 
Starliners have an integral step door, 
special buffets designed for local serv- 
ice Operation, Janitrol cabin heaters, an 
enlarged waist-level cargo door and a 
high density 23 passenger interior 


ivcTage 


...Not at 
“Bondix’-Breitic 


in Southern California! 


We have important career positions 
open NOW at all levels in our small 
engineering groups. At Bendix-Pacific 
we encourage and promote the full use 
of your talents—you can realize your 
potential in tomorrow's technology. 


if you are qualified in one of these fields 


Please write W. C. Walker your qualifications 
or fill in the coupon and mail it today. 


W. C. Walker, Engineering Employm't Mgr. 
Bendix-Pacific, Bendix Aviation Corp. 
11602 Sherman Way, No. Hollywood, Calif. 


| am interested in (check one 
C Electrical () Mechanical Engineering 


| am a graduate engineer with__§._.__... 

— degree 

1 am not a graduate engineer but have 
years experience. 

Name 

Address 

City 


Zone 








































a 
laboratory 
for 
learning 


As a Field Engineer at Hughes 


training and assignment, bu be 






















familiar with advanced electronics weap- 
ons systems, Inc luding the most advanced 
analog and digital computers. With this 
knowledge you will be ideally suited 


broaden your experience and 





future application In either tne 


: 
or commercial fields 


The Hughes Field Enginecring 
is a highly trained organization 
fessional engineers, giving support to the 
armed forces and air-frame manutfac- 
turers using Hughes equipment. Assign 


the 





ments are in Southern ( 
continental U.S., or oversea 


} 


Other field engineering ad\ 
clude: 1 Training at full salary before 
assignment. 2) Generous moving and 
travel allowance between present loca- 
tion and Southern California. 3) Addi- 
tional compensation plus complete mov- 
ing and travel expenses on assignments 
away from the Culver City plant. 4) 
Reimbursement for after-hours courses 


at universitics in area Of assignment. 


E.E. or Physics graduates: Please write 
Mr. L. R. Norwood at the address below. 


RESEARCH AND DEVELOPMENT 
LABORATORIES 
Scientific & Engineerin } Staff 


5 


Hughes Aircraft Co., Culver City, Calif. 


FIELD ENGINEER GIVES PILOT PRE-FL 





WHO'S WHERE 





Continued from page 23) 


Honors and Elections 


Glenn B. Warren, vice president and 
consulting engineer of General Electric's 
Turbine Division, has been elected presi 
dent of The American Society of Mechan 
ical Engineers 

John G. Brooks, president of the Siegler 
Corp., has been named to the board of 
directors of the Electronic Industries Assn., 
Washington, D. C 

Renato Contini, of New York University 
College of Engineering's Research Division, 
has been elected the first president of the 
Hluman Factors Society of America 

Dr. Malcolm R. Currie, co-head of the 
clectron dynamics department of Hughes 
\ircraft Co., has been named the outstand 
ing voung electrical engineer of 1958 by 
Eta Kappa Nu, national honor society, for 
his technical contributions in the field of 
low noise electron guns and backward wave 
oscillator development 

Edgar H. Dix, Jr., retired assistant director 
of research of the Aluminum Co. of Amer 
ica, has received the U. S. Navy's Distin 
guished Public Service Award for “ the 
development of high strength, corrosion re 
sistant aluminum alloys which constitute 
the basic construction material in modern, 
high performance naval aircraft x 


Changes 


H. Don Reynolds, assistant vice president, 
American Airlines, Inc 

C. E. Mahoney and J. L. Richardson, 
assistant secretaries, Electronics Division, 
Ryan Aeronautical Co., San Diego, Calif. 

Rear Adm. Jack S. Dorsey, USN, Deputy 
Director for Communications-Electronics, 
Joint Staff, Joint Chiefs of Staff, Washing- 
ton, D. C 

J. Paul Jordan, assistant to the president 
Gulton Industries, Inc., Metuchen, N. J 

Walter F. Ring, president, and Robert 
O. Zecca, vice president, Silence, Inc., 
Farmingdale, N. Y. 

Arthur J. Fallon and Thomas M. Sulli- 
van, Deputy Directors of Aviation, The 
Port of New York Authority, New York 
N. ¥ 

Rear Adm. Edward A. Hannegan, Com 
mander, Naval Air Test Center, Patuxent 
River, Md. Rear Adm. Robert J. Stroh r 
places Adm. Hannegan as Commander, Car 
rier Division 14 

Robert C. Ward, Washington, D. C., 
representative, Propeller Division, Curtiss- 
Wright Corp., Caldwell, N. J 

Arthur G. Woodside, manager-newly 
formed aircraft instrument product section, 
General Electric’s Instrument Department, 
West Lynn, Mass 

Clarence A. Wetherill, chief engineer, 
Stromberg-Carlson, a division of General 
Dynamics Corp., San Diego, Calif. 

Wesley C. Bonn, assistant to the president 
in charge of customer relations and advertis- 
ing, Kollsman Instrument Corp., Elmhurst, 
N. Y. Also: Henry N. Droge, general sales 
manager 

George P. Smith, director-sales service 
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World’s largest 
producer of 
components 
for flight! 





For example, Rohr builds the complete, 40-foot fuselage section, jet pods 
and struts, sound suppressors and thrust reversers, and horizontal sta- 
bilizers for the great, new Boeing 707 Airliner, as shown above 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 


to highly-skilled aircraft engineers.* 


Please forward resume to J. L. Hobel, Industrial Relations Manager, 
Rohr Aircraft Corporation, Chula Vista, California, Dept.10. 
Citizenship required. 


Chule Vista and Riverside, California 











STRAIGHT TALK TO ENGINEERS 


from Donald W. Douglas, Jr. 


President, Douglas Aircraft Company 


In this fast-moving age we find that we can no 
longer insure leadership...or even survival... 
by doing things the traditional way. If there’s a 
better way, we must find it. 

Our DC-8, C-133, Thor, Nike-Hercules, Genie, 
Sparrow and other aircraft and missiles are all 
the finest of their type and time. But their 
success, and that of our many new projects, 
depends on superior engineering. 


That’s why I’m looking for engineers dedicated 
to quality work. Only through such dedication 
can the extra performance and reliability of our 
products be attained. If you feel as we do about 
this principle, we’d certainly like to hear from 
you in regard to a future at Douglas. 

Write to Mr. C. C. LaVene, 
Douglas Aircraft Company, Box 620-M 
Santa Monica, California 


, 














department, Minneapolis-Honeywell’s Aero 
nautical Division, Minneapolis, Minn. 

Ronald J. R. Kallman, Western regional 
manager-Transac computer systems, Philco 
Corp.'s Government and Industrial Division. 
Mr. Kallman’s headquarters will be at 
Philco’s Western Development Laboratory, 
Palo Alto, Calif. 

Kenneth Morris succeeds $. O. Svendsen 
as factory manager, Seattie Division, Boeing 
Airplane Co., Seattle, Wash. Mr. Svendsen 
is now assistant manufacturing manager, 
‘Transport Division, Renton, Wash. Rebert 
Barker succeeds Mr. Morris as manager of 
Boeing's Moses Lake, Wash., Flight Center. 
Also: T. E. Gamlen, assistant general man- 
ager-operations, ‘Transport Division, and 
Harold Abling, assistant manufacturing man 
ager-factory and preflight operations. 

Albert E. Beckers, director of engineering, 
lube Operations, Allen B. DuMont Labo- 
ratories, Inc., Clifton, N. J 

Douglas Aircraft Company, Inc., Santa 
Monica, has announced the following ap- 
pointments to the Nike missile engineering 
project. Paul C. Swan, manager-newly 
created Nike Weapons System office; W. W. 
Bendow, chief project engineer, and N. T. 
Weiler, assistant chief project engineer-Nike 
series; S. L. McCroskey, project engineer 
Nike Hercules Also: W. T. Dickins m, as 
sistant chief engineer, and Marshall Nesbitt, 
executive engineer, Aircraft Engineering De 
partment 

Herbert L. Karsch, planning director 
missiles systems, Allison Division of General 
Motors Corp., Indianapolis, Ind 

Jack Rosenberg, manager of engineering, 
Electronic Control Systems, the Los Angeles 
facilitv of the Electronics Division of Strom 
berg-Carlson, Rochester, N. Y 

Charles F. Merrigan, manager of scatter 
and special systems engineering, General 
Electric Co., Technical Products Depart 
ment, Syracuse, N. Y 

Carl R. Malmstrom, manager of research 
ind development and engineering, Defense 
and Technical Products Division, Rheem 
Manufacturing Co., Downey, Calif 

Armin F. Raebel, chief experiment engi 
neer, Solar Aircraft Co., San Diego, Calif 

Harry W. Swanson, works manager, Sum 
mers Gyroscope Co., Santa Monica, Calif 

Dr. Ernest A. Keller, staff scientist, Chi 
cago Military Electronic Center of Motorola, 
Inc., Chicago, Ill. 

D. E. Zesiger, assistant manager of cus 
tomer relations, Western Division, Goodvear 
Aircraft Corp., Litchfield Park, Ariz 

W. H. Seibert, manager-newly created 
support services department, The Garrett 
Corp.’s AiResearch Manufacturing Division, 
Los Angeles, Calif 

Wyandotte Chemicals Corp., Wyandotte, 
Mich., has reorganized its Research and 
Engineering Division into two new staff 
divisions and announced the following ap 
pointments: Dr. J. William Zabor, director 
Research Division, and John H. Reifel, di- 
rector-Engineering and Development. 

Ray Destabelle, chief engineer, Trans- 
ducer Division, Technology Instrument 
Corp., Santa Monica, Calif 

M. S. Griffin, staff director-advertising, 
Thompson Products Divisions, Thompson 
Ramo Wooldridge, Inc., Cleveland, Ohio 
Mr. Griffin succeeds Fred R. Witt, retired 

Dan M. Tenenbaum, head of all rocket 
testing, Aerojet-General Corp., Sacramento, 
Calif 
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U.S. Exports of Aircraft, Parts, and Accessories 


(Money figures in thousands of dollars) 


Cumulative totals Cumuletive totals 
July 1958 January-July January-July 
item | 1958 1957 


Number Valve Number Valve Number Valve 


Aircraft, parts, and accessories, 
total $114,059 $621,519 $649, 642 


Commercial and civilian air- 
craft, total 149 =$20,096 1,082 $136,053 1,233 $138,493 


Aircraft 3,000 ib. and over 
empty airframe weight: 
Cargo transports, com- 
mercial, new : i ‘ hen 1 $1,400 


Passenger transports, 
commercial, new: | 
3,000- 14,999 ib. empty 
airframe weight 23 $1,232 64 $5,135 
15,000-29,000 Ib. 
empty airframe 
weight 2 $1,521 2 $1,521 2 $1,480 
30,000 ib. and over 
empty cirframe 
weight 9 $13,582 57 $97,401 61 $94,933 


Rotery wing aircraft, 

commercial, new 2 $528 25 $6,119 32 $5,527 
Commercial and civilian 

oircroft, used and re- 

built, including con- 

verted 9 $2,938 87 $19,107 105 $19, 487 


Aircraft under 3,000 ‘b. 
empty airframe weight 
Utility, commercial and 
civilian, new: 
3 places and under. 21 $155 162 $1,349 211 $1,429 
4 places and over 57 $1,009 415 $6,959 478 $6,728 


Rotery wing, commer- 

ciel, new 2 $75 21 $778 25 $915 
Commercial and civilian 

circraft, used and re- 

built, including con- 

verted 46 $278 288 $1, 487 254 $1,459 
Commercial and civilian 

oircraft, new, fn.@.¢. 

(all empty airframe 

weights) 1 $10 2 BOND i caves FT esanes 


Aircraft engines, recipro- 
cating, new air-cooled 
under 400 hp’ 97 $306 937 $2,782 850 $2,016 


Aircraft, components, parts, 
and accessories, n.e.c.* $93, 657 $482, 684 . $509,133 


SOURCE: Foreign Trade Division, Bureay of the Census. 


‘Aircooled reciprocating engines, new, 400 hp. and over are included in “Other 
aircraft, parts, accessories." 
"includes military aircraft. 


N.E.C.—-Not elsewhere classified. 
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EMPLOYMENT OPPORTUNITIES 








SEARCHLIGHT SECTION poveansinc 


INITIES EQUIPMENT - USED or RESALE 


BUSINESS 





DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 per inch for all advertising appearing on . - . 
other than en controct basis. Contract rates on eek ~_ 270 a Gn, cite © lines. To figure advance payment count 5 
AN ADVERTISING INCH is mecsured % inch vertically on one column, °**"°9* a 
3 columns—30 inches—to o page. PROPOSALS, $2.70 a line an insertion. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 
in Displayed Style BOX NUMBERS count as one line additional in undisplayed ods. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











DC-4E AIRCRAFT 


° FOR SALE 
EXCEPTIONAL CASH PRICE: $250,000 


C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


PU RCHASE! ON TERMS: 
: “Gg 000 PER MONTH 

a FOR 33 MONTHS 
e $30,000 down payment 
to qualified responsible pur- 
chasers. Aircraft in excellent 
condition, having been op- 
erated and maintained by 
one of the world’s best- 
known airlines. Aircraft fully 
equipped with high density 
seats and cargo door and 
floor. 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: Stanley 7-341? Cable: Flytiger 





@ For descriptive brochure or other information, 
write, phone or wire 








OFFERED FOR ® 
A. L. GREENE ASSOCIATES 
IMMEDIATE ” AIRCRAFT DIVISION g FOR SALE ™ 
DELIVERY! Att.: H. OBERMEYER ‘ae 
; @ 2 West 45th St. - New York 36, N.Y. ; = 
e phone: MU 7-7097 AE tea et 





three S-58 (10 to 12 passenger) reody for 
delivery now. Fully equipped for com- 


@eeeeoeeoeeoeeeeeeee 8 
mercial operation or will deliver as utility 


model. Flotation gear and full complement 
of spores supplied. Consulting and train. 


NOW DEAL DIRECTLY WITH OWNER .. . Xow FR 

















+4 4 sidered. Send for details—brochure 
In Stock Now for Immediate Delivery! : 
. WILLIAM C. WOLD ASSOCIATES 
BEECHCRAFT CI8s, Diss SIKORSKY S-5! HELICOPTERS 551 Fifth Avenve, New York 17 
One of each available. All Top Quality AA F lace ommercial Licensed th z _—_ 
Excellent value and excellent terms avail- fresh Batti ag en rg .- Pam MU 7-2050 Cable: BILLWOLD 
able Can be purchased individually “AS IS” if Transport Aircraft Clearing House tee 


desired. 









Cargo C-46F, Airline DC-3 and/or Cargo 
C-47 All available for sale with terms 
or for lease with lowest rates ever 


GRUMMAN WIDGEON 





mon rraay SURPLUS 
. immediate Delivery 


SNJ-7 (T-6G). SNJ-4. 1 


G44A Models with Ranger PV-2 Harpoon. 1 PRY 
engines, or Custom McKin 5A.—All to be wholesaled We stock, overhaul, and install 
non-Hickman Conversion fivable “ ith ferry permi 
srailable as & package. Fin- GRUMMAN GOOSE and at vers Ty cheap prices PRATY & WHITNEY WRIGHT 
ane oc no te r if . 
P " ttt Zero time throughout. Like eee oe . 3 
wual. And We Mean It new, And We Mean Tit! R1830 R1820 
EXECUTIVE LOCKHEED New Plane Warranty HANGARS ~—75, —92, —94 —202, —72 
VENTURA Also available used Goose, — 
Gorgeous New Horton & Hor nice shape, at a sacrifice imo ft 200 ft. clear span . 
ton interior, unequalled any wholesale price Lease pos hanga 2s ft headroom R985 R1340 a 000 
— SS oe ~— ~~ - "20 —_ wid and ovr most popular DC3 engine 
story le to’s t cle 
265-285 MPH, for the cost of a Beech ae bi 
on ti ong sides. Total 4 R1830 - SUPER - 92 
Excellent lease terms available. Send for color photograph 000 S Ft. floor ast _ Sub e ° 


TRADE-AYER COMPANY ENGINE WORKS 


ANTHONY J. MING, LINDEN AIRPORT, LINDEN, NEW JERSEY 
WaAbash 5-3000 Lambert Field Inc. St. Lowis, Mo. 


























AN FITTINGS & + —¢ -~-_ 
—teemetigio Subvary Won work pro on 2 HELICOPTERS saz 

All immediate deli t id's lare- 
est shelf stock, Buy direct. oom panne pc 4 PAYLOADERS SEATS 
SS ee Se . Te ces te 13 triple and 12 double Model A22FT Zero fi 12-8 HILLERS vA, 
ec Ss showing con: e ne s . ° 
and hendenre. We also machine parts to —_ in as new condition Time perfect cond. Time 
own special print, and stock AN & MS forgings. : Write or phone for full details 

COLLINS ENGINEERING CORPORATION We ORAS See Syne <-¥ 8. ; EAST COAST AVIATION Corp. 
9050 Washington Blvd. Culver City, California or Phone: Plaga 7-1265 d Bedford Airport (CR 4-6400) Lexington, Mass 
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DA544444+. 





Orr rre 


7 FOR SALE 
DC-4’s 

B & E Models 
, Fully Convertible 


Overseas & Domestic 
Financing Available 


United States Overseas Airlines Inc. 


Chrysler Bidg., New York, N. Y. 


£46466646646464644464664666666+464445 
POPP C CCC CCC CCC SCC SCC CCC C CCS 


S(jbb666664644644444 444d 


Telephone YUkon 6-6685 
Cable: USOALINES NEWYORK 
TWX NY 1-3486 


DLbLLbb+4+55+55566644666644- 





DMbbbbbbbbbbbbbbpbbbbbbbbbbbbbbsd- 
PPPS CSCC CSCC CCC CCC CCC CCC CSCC CSCC eee 


FOR SALE 


by Owner 


R-2800-CB-17 


ENGINE 


Zero Time 


TRIANGLE AERO INDUSTRIES 
P. O. BOX 2311, AIRPORT 
OAKLAND, CALIFORNIA 

LOckhoven 9-2442 





PPS SPCCIC?E 


DADC 44646644b6b64b4+hb46446644+. 
POSS CSCC CC CSCC C CC CCC CSCS S CS Cee 





Dbbb+bb464646664i64 4444+ 


POPC C PCP CSCSCCLCCCCe 


p++ bbbbb++++++++ +4444 ++. 
POSS SS SS SS SSS CCS CCS SCC CSCC CCC Cee 











WANTED: E-18-S BEECHCRAFT 


— excelient Lockheed Lodestar to trade 
Equipped with 33050 propellers, Learstar Brakes. 
Firestone Fuel Cells, Capacitance fuel gauges, Edi- 
son continuous wire fire detectors, Collins Com 
munications, 24 Volt electrical system, 75 Amp 
~ a + oS — ae wa en- 
ine. Price $77, HINDS 
HE CHEMSTRAND CORPORATION, DecATUR. 

















ALA. EL 3-2120. 
C-46F 
(CARGO) 
FOR SALE 
we will not be undersold ' 
leewerd Aeronautical Sales, inc. 
P. 0. Box 233, Miami 48, Florida 
TUxedo 7-5527 
FOR SALE 
For Sale: Grumman Super Widgeon, 410 Hrs. | 
since major, Sealed Bid Sale. Bid Opening 
Dec. 15, 1958. Contact Fish & Wildlife 
Service, Box 6123, Anchorage, Alaska for 
Bid Forms and Information. Air Mail only. 
AVIATION WEEK, November 17, 1958 





EMPLOYMENT OPPORTUNITIES 





Designed 
to encourage 


your creative process 


If you are a trained engineer or scientist seeking to apply your own imagination 
and ingenuity to developing advanced detection, control, or communication 
your creative 
the Ber 
campus of the | 


you want conditions designed to encourage 


systems, process 


After conducting surveys on many locations, idix Systems Division 


Engineering niversity ol 


work. 


focal point for systems planning 


selected 56 adjacent to the 


Michigan as offering the best site for its new home 

The Division, the 
within the Bendix Aviation Corporation, is housed in a new two-story struc- 
ture. Equally divided between laboratory and space, this modern 
building offers full facilities for encouraging your finest work. 


acres 


and for creative 


Systems serving as 


ofhice 


The proximity of the University of Michigan, as well as Bendix personnel 
policies, permit you to attend day classes. The friendly town of Ann Arbor 
offers you the low-pressure life of a small town combined with the cultural 
advantages of a large city. 

For greater opportunity in weapon systems planning, research and 
development, along with more comfortable living, you are invited to write the 
Bendix Systems Division, Dept. A1117, Ann Arbor, Michigan. 





LIB itt 
Lalit gill 


























Bendix Systems Division “Bendix” 


ANN ARBOR, MICHIGAN 








EMPLOYMENT OPPORTUNITIES 





PPP ad ad ad ad ad adda 


SCIENTISTS 


Ph.D. level for analysis of scientific 
and technical literature in these 
fields: 


Aeronautical Sciences 
Astronomy 

Chemistry 

Geophysics 
Mathematics 

Physics 
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Immediate Opportunities 


ENGINEERS « SCIENTIS 


experienced in missile 
systems and subsystems 


SYSTEMS DESIGN ANALYSTS 
(Fire Control and Special Computers) 


FLIGHT MECHANICS ANALYSTS 
(Trajectory and Performance) 


FLIGHT CONTROL ANALYSTS 


(Missile Frame Stability and Aeroballistics) 


AIRBORNE RADAR SYSTEMS ENGINEERS 


(Antennas, Receivers, Transmitters, RF Circuits) 


SYSTEMS ANALYSTS 


(Statistical Analysis, Systems Test and 
Integration) 


DESIGN ENGINEERS 
(All-Metal Honeycomb and Rocket Engines) 


SENIOR RESEARCH ENGINEERS AERODYNAMICISTS 


(High-Temperature Metals Projects) 


PROJECT ENGINEERS 


TO 
(Pneumatic Ducting and Rocket Engine $30 000 
| 


Hardware) 


These lucrative posit East 
STRUCTURES ENGINEERS Coast ts eo sega wth 
experience in one or more of the 


HEAT TRANSFER ENGINEERS following: Stability and control, oero- 
dynamic heating, flutter, static and 
Solar is now expanding its creative engineering group Set eer nena 


for several challenging new projects. This is an excep- 
tional opportunity to rapidly advance your career... 
while enjoying San Diego’s year-round sunny climate Box AW 380, 

125 West 41 St.. NYC 36 





Positions open on challenging proj- 
ect in Ohio. Excellent company 
benefits. Relocation allowance. Re- 
tired professors considered. Must 
be U. S. Citizen. Our staff knows 
of this ad. Please send complete 
resume with salary requirement to 
Box 


— _ an 
— Put en mm ae aan. ee ee 


PPB BPP» aed aed adalah ll hl Ul sl A it i st i i 


= 
POOP PP PPP Beh 


a 


P-9261 Aviation Week 
Class. Adv. Div.. P.O. Box 12. N.Y. 36. N.¥ 


i i i i i 





RiP ddd dd dad dad dad adda al 
OPO POPOL LD ALD Ae 











Send detailed resume to: 


and unmatched recreational and cultural advantages. 
Solar is a medium-size company (2500 people in 
San Diego) founded in 1927. Personnel policies are 
advanced, including profit sharing retirement plan. 
Write for brochure, sending resume of your qualifica- 

tions, to Louis Klein, Dept. E-325, Solar Aircraft Com- DEVELOPMENT ENGINEERS 
pany, 2200 Pacific Highway, San Diego 12, California. Tho leading mumutasessr of cayess 
breathing equipment for pressure suits, 


ejection seats and space vehicles offers 
excellent opportunity for men capable of 


designing and developing new environ 
mental equipment. Excellent salary, full 
benefits. wide open opportunity to do your 
SAN DIEGO own thinking with quick recognition of 


AIRCRAFT COMPANY DES MOINES your contributions. Send complete resume. 




















B. W. SEVERANCE Personne! Manager 


THE FIREWEL COMPANY, INC. 
3685 Broadway Buffalo 25, N. Y 
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FOR ENGINEERS 


AND SCIENTISTS: 


Address 
for challenges 


with a future 





merttiiy) 11 | 
o_O 


New developments at Goodyear, as well as new complexi- 
ties in the international scene, have intensified our need 
for missile engineers — and engineers of all kinds. 


If you’re a man of talent, training and imagination, we 
want you — and we want you now. 


We want you at Goodyear Aircraft in research, develop- 
ment, design, production. 

We want your skills on such vital projects as SUBROC — 
the new antisubmarine weapon system which is spear- 


headed by an underwater guided missile. On REGULUS II, 


EMPLOYMENT OPPORTUNITIES 


MACE, and NIKE ZEUS. On missile nose cones, radar, 
radar structures, radomes, ballistic missile early warning 
systems, ground support equipment, and an array of bold 
challenges with a future. 

You'll find salaries and benefits at Goodyear Aircraft are 
fine. You can continue academic studies — company-paid 
tuition courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities at 
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel Dept., 
Goodyear Aircraft Corporation, Akron 15, Ohio. 


GOODSYEAR AIRCRAFT 
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EMPLOYMENT OPPORTUNITIES 


C4) Se aa ee ee 8 ee 8) otter 
j 
e 
. AERONAUTICAL ENGINEERS 
* 
FLIGHT EVALUATION ENGINEER, B.S. or AERONAUTICAL ENGINEER, M.S. in 
s Advanced Degree in Electrical Engineer- Aeronautical Engineering with math 
ing. Five years’ experience in planning minor. Two years’ experience in evalua- 
* instrumentation, testing, data reduction tion of airborne systems, both digital 
» of flight evaluation phases of complex and analog; navigation techniques, in- 
electronic systems testing. To design cluding inertial navigation; and aero- 
. special test equipment and instrumen- dynamics. Experience in data reduction 
tation for flight testing, reduce flight and photogrammetry desirable. To ana- 
> test data, and prepare detailed evalua lyze flight test data, do systems analysis, 
7 tion and analysis reports together with and solve problems in spherical trigo- 
engineering group. nometry and photogrammetry. 
+ 
é ADVANTAGES OF IBM 
A recognized leader in the electronic systems field... products used for 
be: both military and commercial work...advancement on merit...company- 
- paid relocation expenses liberal company benefits...salary commene 
surate with ability and experience, 
. 
é WRITE, outlining qualifications and experience, to: Mr. P. E. Strohm, 
Dept. 524Y 
1B M Corp. 
Owego, N. Y, 





IBM 


MILITARY PRODUCTS 


eo 70% 


. OLR: 





GROUND & FLIGHT 
ENGINEER 


(OVERSEAS) 


MAJOR INTERNATIONAL OIL CO. has 
vacancy in Far East for candidate 
with the following qualifications. 


@ Current CAA ground & flight 
engineering licenses. 


@ Minimum 4 years’ ground expe- 
rience as airframe and engine 
mechanic. 


@ Approximately 1000 hours flight 
engineering time. 


Salary commensurate with background 
and experience; liberal benefits. 


Detailed resume covering personal data 
and salary must include types of air- 
craft and engines worked on and 
amount of experience with each type. 
Forward to 


Aviation Week 
P.O. Box 12, N.Y. 36, N.Y 


P-9296, 


Class. Adv. Div., 








DISENCHANTED 
ENGINEERS 


If your present employer has failed to 
utilize your full potentiel, why not permit 
us to explore the parameters for your per- 


sonal qualifications with the many 
dynamic young companies in aviation, 
electronics, missiles and rockets, We now 


have in exeess of 4,000 openings in the 
$8,000 to $40,000 bracket, all of which are 
fee paid. Why walt? Send resume in 
duplicate at once to:— 


FIDELITY PERSONNEL 
1218 Chestnut Street, Philadelphia 7, Pa. 








Your inquiry 
will have 
Special value... 


If you mention this magazine, 
when writing advertisers. Natur- 
ally, the publisher will appreciate 
it... but. more important, it will 
identify you as one of the men the 
advertisers wants to reach with this 
message ... and help to make 
possible enlarged future service to 
you as a reader. 











{PDRESS BOX NO. REPLIES TO: Bow No. 
Classified Adv. Div. of this publication. 
Send to office nearcet you 
NEW YORK 26: P. OO. BOY 1? 
CHICAGO tI aN Michigan A 
SAN FRANCISCO 68 Post St 





POSITIONS VACANT 


Research Engineer. Engineers with experience 





in the general planning and development o 
air defense missiles, ballistic missiles or space 
research programs Wanted for work in the 
Washington » C. area in a government 
agency at about the $10,000 to $11,000 pe 

annum level Please send yur resume t 

P.O. Box 7118, Apex Statior Washingtor, 
D. C. 


Missile Engineer. Engineer with experience in 


the general planning and execution of guided 
missile flight test programs including require 
ments for facilities, communicatior nstru- 
mentation, data reduction, number and f 

juenc\ of tests Wanted for work n the 
Washington D Cc area n a government 
agency at about the $11,000 per annum leve 

Please send your resume to P.O. Box 7118, 


Apex Station, Washington, D. C. 


Aeronautical Engineer. Three to five years 
experience with airplane manufacturers 
Prefer man who has planned or supervised the 
engines in airframes; w 

with experience in jet 
es analysis o 


installation of jet 
! onsider those 
Position involv 


aiso c 


engine design 

research and development Wanted for work 
in the Washington. D. C. area in a government 
agency at $8810 - $10,130 per annum 
Please send your resume to P. O. Box 7118, 


Apex Station, Washington, D. C. 


Aircraft Radio Technician—Unusual opper- 
tunity for qualified aircraft radio techniciar 


to join growing CAA-approved repair station 
Future possibilities unlimited in work with 
both business a/c and airplanes. Ideal living 


conditions, climate, and cultural benefits in 
beautiful Bay Area. Must possess FCC 2nd 
Class Radiotelephone License or better, be 


experienced in repair and installation of radio 
and navigation equipment for large and small 
commercial a/c. Submit full details and start- 
ing rate desired in first letter to: Bay Aviation 
Services Company, Executive Aircraft Termi- 
nal, San Francisco Internationa! Airport, Cali- 
fornia 


POSITIONS WANTED 


Navy Helicepter Pilet. over 800 helicopter 
Bell, Vertol, 


ours. Commercial license, exp 
and Sikorsky. Age 26, married, two children. 
PW-9237, Aviation Week. 


Manufacturers representative, AMC and ARDC 
contacts, proven sales ability in aviation field 
Pilot, SMEL, instrument, jet and conventiona 


aircraft. 1150 hrs. Married, 28, B.S., Desires 
position utilizing sales and pilot abilities 
Domestic or foreign. PW-9219, Aviation 


Week. 


Ex-Naval Aviator, age 29, ATR, with 2500 


hrs co-pilot DC6-7, 750 hrs jet & 500 hrs 
twin & single engine prop $} yrs college 
major M.E. Desires position in flight test or 
corp. flying. Resume on request. PW-9293 


Aviation Week 


ATR Pilot, age 28, including jet, BA. 4 yrs 


military experience, captain feeder airline 
desires position with future that will utilize 
flight experience. Resume on request. PW- 


9247, Aviation Week. 

ATR Pileot thru DCS 6200 hrs. 6 yrs. sked. 
airline, SMEL, FI, GSI, single. 36, consider 
all. Ext. color photo bkgnd. al! processes. 
PW-9284, Aviation Week. 


| Manufacturer's Representative, pilct, 8.S. 
| degree, 


successful 
desires position 
young aggressive 
come. Relocate 


sales background, young. 
with future representing 
company Five figure in- 
PW-9305, Aviation Week 





MECHANIC—CO-PILOT 


For Chicago area corporation aircraft. 
Essential that applicant be a top rate 
mechanic on heavy equipment. Send 


resume including recent picture and refer 


ences. 
P-9262 Aviation Week 
520 N. Michigan Ave., Chicago 11, Ul 
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ASI 
ENGINEERS & SCIENTISTS 


Here is your opportunity to grow 
with a young, expanding subsidiary 
of the Ford Motor Company. Out- 
standing career opportunities are 
open in Aeronutronic’s new RE- 
SEARCH CENTER, overlooking 
the Pacific at Newport Beach, and 
the facility in Glendale, California. 
You will have all the advantages of 
a stimulating mental environment, 
working with advanced equipment 
in a new facility, located where you 
can enjoy California living at its 
finest. 


PhD and MS RESEARCH SPECIALISTS 
with 56 to 7-years experience in heat trans- 
ter, fluid mechanics, thermodynamics, 
cembustion and chemical kinetics, and 
thermoelasticity. To work on theoretical 
and experimental programs related to re- 
entry technology and advanced rocket 
propulsion. Specific assignments are 
open in re-entry body design, Righ tem- 
perature materials studies, boundary layer 
heat transfer with chemical reaction, 
thermal stress analysis, and high tem- 
perature thermodynamics. 


PROPULSION ENGINEERS with 5 years 
experience in liquid and solid rocket de- 
sign and test. Familiarity with heat trans- 
fer problems in engines desirable. To work 
on program of wide scope in R & D of 
advanced concepts in rocket engine com- 
ponents, and for missile project work. 


ADVANCED AERODYNAMIC FACILITY 
DESIGNER. Advanced degree desired. To 
supervise work in design and in instru- 
mentation of advanced aerodynamic test 
facilities such as shock tubes, shock tun- 
nels, plasma-jets, and hyper-velocity guns. 


STRUCTURAL ANALYSIS SECTION 
SUPERVISOR with § to 10 years experi- 
ence, including supervision, in the miesile 
field. Graduate degree for design and an- 
alysis required. Will be required to apply 
knowledge of high temperature materials 
and methods, thermal stress, dynamics, 
ete. to advanced hypersonic vehicles, re- 
entry bodies, and space vehicles. 


FLIGHT TEST & INSTRUMENTATION 
ENGINEERS with 5 to 10 years experi- 
ence in laboratory and flight test inetru- 
mentation techniques. Will develop tech- 
niques utilizing advanced instrumenta- 
tion asseciated with space vehicies. 


THEORETICAL AERODYNAMICIST. 
Advanced degree and at least 5 years ex- 
perience in high-speed aerodynamics. 
Knowledge of viscid and inviscid gas flows 
required. To work on program leading to 
advanced missile configurations. Work in- 
volves analysis of the re-entry of hyper- 
sonic missiles and space craft for deter- 
mining optimum configuration. 


DYNAMICIST, Advanced degree, applied 
mathematics background, and experience 
in missile stability analysis desirable. 
Work involves re-entry dynamics of ad- 
vance@ vehicles and dynamic analysis of 
space craft. 

ENGINEER or PHYSICIST. With experi- 
ence in the use of ecientific instruments 
for making physical measurement. Work 
related to flight test and facility instru- 
mentation. Advanced degree desired with 
minimum of 3 years of related experience. 


Qualified applicants are invited to send 
resumes and inquiries to Mr. L. R. Stanel. 


AERONUTRONIC SYSTEMS, INC. 


& subsidiary of Ford Moter Company 
1234 Air Way Bidg. 12, Glendele, Califernic 
CHepmon 5-565! 


DVENTURE! 


exploring electronics 


EMPLOYMENT OPPORTUNITIES 


ineers are 
ee that offer high adventure in 


stimulating and creative pro ect . Old barriers 
i s 
have been thrown aside and ever increasing 


horizons give engineers unlined oe 

opportunities for mane _— . 
investigate | — 

svOgtIEY os “Partners in Opportunity - 


VITY: 
HERE ARE FIELDS OF CURRENT ACTI | 
mmunications 
1. Ground Radar s. Communic soll 


‘ NSMITT 
2. Airborne Defense RECEIVERS) 
Systems 


irborne Fire 
3. Antenna and Micro- °° Airbor 


Control ; 
Wave Equipment 5 Servo-Mechanisms 
4. Computer 


8. Transistorized 
Analytical Services Equipm ent : 
ION, MENT) 9. Guided Massttes . 
(PROGRAMMING & 40, Infrared Researe 
APPLICA I 
i d 
; ° d you literature on 
detoils. We ll sen “a 
Write us for — : ~ > med - fomily ving 
we'll tell geen City of the West, eet 0 rs 
yer 3” There ore numerous compony 
a a be ipeid generous relocation expenses. 
you wi 


to: 
Send your resume 
Frank Plasha, Personnel pow 
Division Headquarters, ept. 




















To EMPLOYERS 
who advertise for MEN: 


When there are many applicants for a single position it frequently happens that 
the only letters acknowledge are those of the most promising candidates. Others 
may not receive any indication that their letters have even been received by a 
prospective employer much less given consideration. These men often become dis- 
couraged, will not respond to future advertisements, and sometimes question their 
bona fide character. 

Every advertisement printed in the Employment Opportunities Section is duly 
authorized. 

It will help to keep our readers interested in this advertising if you will 
acknowledge every application received, even if you merely return the letters 
of unsuccessful applicants with, “Position filled thank you” written or stamped 
on them. 

We suggest this in a spirit of cooperation between employers and the men 
replying to Employment advertisements. 


Classified Advertising Division 


McGraw-Hill Publishing Co., Inc. 
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IT’S ALWAYS ‘WINTER’ SOMEWHERE 


Controlled Heat 
is packaged by 


Safeway 


and delivered anywhere 


Whether it is the frigid altitudes at which manned 
aircraft fly, the cold, trackless space domain tra- 
versed by missile and satellite, or the icy arctic 
wastes of DEW Line installations . . . it is always 
“winter” somewhere. 

To keep sensitive equipment, fuels, propellants 
and lubricants at correct operational temperatures 
in any cold environment, controlled heat must be 
delivered with utmost dependability. SAFEWAY 
delivers it — anywhere. 

Among the wide variety of heating blankets and 
woven-wire heating elements successfully engi- 
neered by SAFEWAY to meet tailor-made specifi- 
cations are: 

e heating blankets for honeycomb and 
metal-to-metal bonding 
e de-icing units for airfoil surfaces 


e heating elements for launching equipment 
and airborne gyros, cameras, computers, 
servos, batteries for missiles or aircraft 


radiant heating panels for industry 
e defrosting units for industrial and com- 
mercial refrigeration 


If it has to be heated (and the “it” can be just 
about anything), you can rely on SAFEWAY 
engineers to study your problems and — without 
any obligation — submit an appropriate recom- 
mendation. 


FOR YOUR COPY OF A 


FACT-FILLED FOLDER, 
= A! : HEAT 
; - | ELEMENTS 
7 INC. 


PLEASE WRITE TO: 
6680 Newtielid Street - Middietown, Connecticut 
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work in the fields of the future at NAA 


WELDING 
ENGINEERS 


HIGH TEMPERATURES 
HIGH ALTITUDES 


Los Angeles Division of NAA 
is looking for graduate engi- 
neers with at least two years 
experience in welding to work 
on hot, high-flying weapon 


systems and space ships such 


as B-70, F-108. and X-15 


If selected for one of these 
positions, youll plan and 
coordinate applied research 
projects in fusion welding of 
materials for high tempera- 
ture applications. These proj- 
ects include development of 
design data and manufactur- 
ing problems for ultra high 
speed and high altitude air 


V eh rT les 


For more information please 
write to: Mr. A. L. Stevenson. 
Engineering Personnel, North 
American Aviation, Inc., Los 


Angeles 45, California. 


NORTH {\ 


AMERICAN 
AVIATION, INC. 











LETTERS 





707 Designation 


I should very much like to suggest that 
in your articles mentioning the Boeing 707 
you always indicate the series number, e.g 
120, 220, etc 

\s you know, 707 for Boeing has no more 
significance than DC for Douglas, and this 
leaves me a little at a loss to identify any 
particular airplane. 

As always, many thanks for your excellent 
publication. 

A. A. Prevost 

International General Electric Co. 
150 East 42nd Street 

New York, N. Y. 

(Thanks to reader Prevost for a good idea. 
It will be done.—Eb. ) 


Radiation Dosage 


On p. 30 of the Oct. 20 issue of Aviation 
Week there is an article describing some of 
the information gathered by the Pioneer 
he radiation levels are given in the article 
as “ four roentgens at 5,000 mi., three 
roentgens at 10,000 mi., two roentgens at 
17,000 mi. and one-half roentgen at 60,000 
mi.” A great deal more information would 
be available if the time as well as the dosage 
in other words, the dose rate) were speci 
fied. One might assume, since the usual 
manner of reporting dose rates is in terms 
of roentgens per hour, that the above 
quoted dose levels are meant to be roent 
gens per hour also. Would you please tell 
me whether this assumption is correct? 

Further along in the same article the 
statement is made that “The one-half roent- 
gen measured at 60,000 mi. is about twice 
the maximum safe weekly dosage recom- 
mended by Atomic Energy Commission.” 
Since only the dose and not the dose rate 
is given, it is a trifle difficult to determine 
whether twice the maximum safe weekly 
dosage would be received in one hour at 
60,000 mi., or in one day, or in one week 
It is suggested that, if possible, in future 
articles containing radiation information, the 
dose rate instead of only the dose be given 
for a more complete bit of information 

A_N. TscHarcur 
Dosimetry Supervisor 
Reynolds Electric Co 
Rad Tech Department 
Las Vegas, Nev 

(Omission of the words “per hour” fol 
lowing the number of roentgens was an 
error. Precise times for the readings are not 
available. In addition, some of these “quick 
look” figures have been rendered suspect by 
further study of the telemetry data. For 
details, see Aviation Week for Nov. 3, p. 28 
—Ep 


Union Leadership 


Che pilots as individuals might well ask 
what the leadership of their union is doing 


to them and the airline industry. There was 
i time when the airline pilots were looked 
up to and admired. Under present ALPA 
leadership their stature is diminishing 
rapidly. Why has this situation come 
ibout and what are the ramifications? 


134 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St.. New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


It has come about because those who 
presently lead ALPA have taken the pilots 
down a road towards an industry dictator 
ship. It is a known fact that no dictator 
ship can tolerate criticism. Not long ago a 
Naval Lieutenant (AW Aug. 18, p. 118) 
made critical comments regarding the prac- 
tices of some airline captains. He was sub 
sequently condemned to the “shoe store” 
by a captain who signed not only his name 
but ALPA council number (AW Sept. 8, 
p. 118). The Lieutenant was upbraided by 
another follower of the ALPA “line” for 
withholding his name (AW Sept. 15, p 
134). 

Were these bold condemnations? Not 
particularly. It takes no courage or even 
originality to spout the “party line” of a 
strong organization. The truth of the mat 
ter is the Naval Lieutenant is not the only 
one who apparently realized and fears the 
far-reaching dictatorial powers of ALPA 
Its own members have reason to be fearful 
if they speak up against ALPA policy. 

At least two captains have been held up 
to their membership recently as horrible 
examples. Their crime: writing letters con 
trary to this policy. Those who filed charges 
against them made it clear they advocated 
the stiffest penalties their union could im 
pose. The notifications that went with 
these charges to the membership at large 
should have served the dual purpose of 
punishing the “defectors” and preventing 
any further “defection.” 

\ Western Air Lines captain (name with- 
held) spoke out against this policy during 
the Western strike this year (AW April 
14, p. 118 He, too, was berated for 
remaining anonymous (AW May 12, p. 
146); it was obvious that had he signed his 
name he would have faced very strong 
reprisals 

More recently Flight Safety Foundation 
printed a pamphlet titled “The Growing 
Problem of Midair Collision” by Captain 
Anonymous (The pamphlet” bore out 
the criticism the Naval Lieutenant had 
leveled at some airline pilots.) Why 
“Captain Anonymous” in this case? The 
same fear of reprisals? 

Apparently ALPA’s leadership policy is to 
destroy or belittle any and all who dare 
speak against it, and this does not exclude 
other unions, i.e., Mechanics, Flight Engi 
neers, Stewards and Stewardesses, etc., or 
government regulatory agencies such as 
the CAA and CAB. All must conform if the 
policy is fully implemented. This is the 
familiar format of all dictatorships past and 
present. It does not add to the stature of a 
profession that until lately had every right 
to be proud. This program can lead to 
distrust and hate within the ranks of the 
pilots and among the other employes of 
the industry who have worked with them 
through the vears 


At this stage the pilots as individuals still 
have the opportunity to change the direc 
tion the present leadership is pursuing 
Surely there are many fine potential leaders 
within the ranks of the pilot’s union who 
could restore the prestige and integrity of 
their union; the prestige that rightfully 
should be growing rather than diminishing 

C. A. Wayne 
Amityville, N. Y 


Windshift in Descent 


Letter writers Weir and Thomson (AW 
Oct. 6, p. 114) ignore all but the obvious 
effects of penetrating a horizontal wind 
shift during descent from an overriding tail 
wind into a surface headwind. The obvious 
effect is as Thomson says, to reduce angle 
of attack. 

But, “strange to relate and wonderfull 
true even shadows have their shadows, too 
Your aeronautically sophisticated readers may 
appreciate a glimpse of the “shadows” un 
seen by Messrs. Weir and Thomson: 

1. Turbulence at the shear level. At the 
discontinuity surface between two opposing 
windstreams, friction causes turbulent mix 
ing. At various points along a horizontal 
shear surface, strong vertical wind currents— 
with perhaps no horizontal component—cit 
culate locally. Thus the wing could hit a 
sharp updraft as it penetrated the shear 
layer. Add a perfectly plausible downdraft 
on the tail at the same instant, if you wish 
Acting directly to increase angle of attack 
these side-effects of the windshift penetra 
tion could be much stronger than the rela 
tively puny reducing effect on angle of attack 
resulting from Mr. Thomson's vectorial addi 
tion, which considers only the horizontal 
components. There could be a large net 
increase in an already high angle of attack 

2. Dynamic unbalance in pitch attitude 
With nose-up “rotation” (and the descent 
had been unusually steep) the elevators were 
quite sharply deflected—more than necessary 
to merely maintain the angle of attack that 
had been reached. The sudden headwind 
would sharply increase elevator action, ro 
tating the nose faster, and higher than 
planned 

The severity—and sequence -of impact of 
the wheels suggested a complete and sudden 
stall near the ground. (Both engines were 
knocked clean off the airplane. ) 

Such a drastic result—unforeseen by the 
seasoned pilot—can be explained with th« 
effects indicated above, particularly if they 
ill acted in concert. Hence, my original 
statement that the overriding wind should 
have been regarded as something more 
than merely “a factual observation and 
not as a factor in the hard landing < 
is the accident report put it 

If there is something wrong with m 
reasoning, I hope Mr. Thomson, who 
makes his poimt constructively wil 
straighten me out 

As for critic Weir: shadow-boxing’s an 
rt. With insight blinded by ire, his preach 
ments aren’t worth a farthing! 

Arven W. Hayes, Owner 
Chartair 
Ithaca, N. Y 
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Voi-Shan Titanium Hydraulic Fittings 


Deliver over 43% 


Weight Savings 


In the struggle to fly man faster, farther, and 
more efficiently, the aircraft industry is 
constantly looking for devices and methods 
for saving weight. To satisfy this increasing 
demand for weight-saving, Voi-Shan has 
developed hydraulic fittings from 

Titanium alloys that can provide from 

43 to 75% weight savings over 

equivalent alloy and corrosion- 


resistant steel fittings. 


For many years a leading 
fastener manufacturer, 
Voi-Shan has become expert in 
the development of fasteners 
and fastening devices 

from exotic materials to achieve 
outstanding weight savings 
without loss of strength 

and efficiency. Applying 

this same metallurgical 
capability to fittings, Voi-Shan 
has come up with two com- 
plete hydraulic fitting lines 
made from Titanium, the wonder 
metal with one of the highest 


strength-to-weight ratios known. 


Voi-Shan’s Titanium Standard 
and “Ti Lite’® hydraulic fittings 
are manufactured to reduced 
tolerances in Certain critical 
areas to insure performance 
at elevated temperatures 

and high pressures. Com- 
pletely interchangeable 

with AN and MS flared 

and flareless fittings, the 
Voi-Shan fittings exceed all 
requirements of applicable 
military specifications. 


For furthe rir 


these product | 


VOI-SHAN MANUFACTURING COMPANY 
a division of Pheoll Manufacturing Company 
8463 Higuera Street, Culver City, California 





Choose the right 
hi-strength Elastic Stop nut from 
ESNA’S broad product line 


HIGH STRENGTH 
SHEAR BOLT 


Such as Type NAS 333 


1610 
Nut-hex, 250°F 


ULTRA 
HI-TENSILE 
(220,000 PSI!) 


Type Bolts 


N3220 
Nut-barrel, floating 
350°F 


The high loading inevitable in today’s supersonic 
aircraft designs makes it essential that the 
entire structure be strengthened—with a 
minimum increase in weight. In fastening, this 
means that fewer but stronger fasteners are 
desirable. To meet this need, ESNA now 

has available a complete line of high tensile 


180,000 
PSI BOLTS 


Such as Type NAS 624 


EB 
Nut—double hex, 250°F 


ZEB 1845 
Nut—double hex, 550°F 


2552 


Nut-borrel, floating 
lightweight, 250°F 


2452 
Nut-barrel, lightweight, 
250°F 


*. 
os 


LH2577 (NAS 577 


Nut-barrel, floating 
550°F 


> 





160,000 
PSI BOLTS 


Such as Types MS 20004 
and NAS 144 


| 
‘ aa 
~ 
ZEB 1845 
Nut—double hex, 550°F 


1610 
Nut—hex, 250°F 


2752 


Nut-barrel, floating 
250°F 


1452 
Nut-barrel, 250°F 


NAI0O1 
Nut Anchor, Two Lug 
250°F 





Neow~ 


self-locking nuts to match the full temperature and tensile range of the high strength bolts. There is 
also a wide variety of nut “shapes” to cover a broad range of structural application requirements. 


We will be glad to send you complete details on any of the nuts shown here or 
to help you with any of your specific fastener problems. Just write Dept. N45-1125. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


2330 Vauxhall Road, Union, New Jersey 





